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THE SYNERGY 2010 is unlike any concept car we've ever created. Virtually all of its ELECTRONIC 


controls are voice activated. So instead of drivers taking their hands off the steering wheel to turn 


on the radio, they simply say "Radio on? Talk about music to your cars. Simply put, FORD MOTOR 


COMPANY is developing innovative ways to make driving safer and easier than ever. In compute: 


simulations Synergy 2010s highly efficient powertrain, super light weight and aerodynamic styling 


combine to give it three times BETTER MILEAGE than a 


conventional car. Which is better for 


LISTEN To our 
‘SO DOES THIS CAR. 


fam 


the environment. The Synergy 2010. Call it a RESEARCH CENTER on wheels. Where we test new ideas - 


> the best of which are destined to be in your future. And, as you can see, that's more than just talk. 
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for the world’s most 
expensive photos, 


snapped by top-secret 


F Your tax dollars pay 
p 


satellites. 


Cover art by Bob Sauls, 
John Frassanito & Associates 


| GM's EV1: Bye-bye gas 
pump, hello battery charger. 
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From the big bang to 
| microscopic DNA. 


42 Spies in the Sky 


A TIMES MIRROR MAGAZINE 


10 Personal family radios, world’s 
tiniest test tube, balloon racing, 
hot Ferrari, and more. 


49 
Sony's president: 
Predicting the 
future of home 
electronics. 
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FEATURES 


49 Fast Forward You want a digital revolution? Sony 


president Nobuyuki Idei says it’s coming soon. 


54A Ship That Fools A small, stealthy man-of- 


war takes to the sea...then disappears. 


56 Second Chance for Biosphere Nobody 
lives inside the giant greenhouse now, but the 
scientific experiments are far from over. 


62 Frozen Fuel Enough natural gas is trapped in ice 
crystals under the oceans to satisfy energy demands 
for decades—or to fundamentally alter our climate. 


68 Driving on a Charge We put СМ» electric 
EVI to the test, and give vital statistics on five 
electric vehicles coming to your showroom soon. 


10 
What's New: 
Rad radios. 
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Earhart’s Followers 


LINDA FINCH won't be the first 
woman to retrace the path of Amelia 
Earhart (“On Earhart’s Wings," Feb.]. 
Ann Pellegreno took off from Oak- 
land, California, on June 9, 1967, in 
a Lockheed Electra 10A, similar to 
the 10E flown by Earhart and to be 
flown by Finch. Pellegreno returned 
to Oakland on July 7, 1967. She was 
accompanied by a copilot, a naviga- 
tor, and a mechanic, who was the 
owner of the aircraft. They followed 
Earhart’s route as much as possible, 
but did not land at Howland Island 
because it was abandoned; instead, 
they dropped a wreath in Earhart’s 
honor. Pellegreno chronicled her 
flight in World Flight: The Earhart 
Trail, published in 1971 by The 
Towa State University Press. 
William L. Hicks 
Naples, N.Y. 


Rising Waters 


A MAP IN “Antarctic Meltdown” 
[Feb.] shows what would happen to 
the U.S. coastline if ocean levels 
rose by 200 feet as the result of the 
melting of Antarctic ice. If floating 
ice melts, there will be virtually no 
effect on the world’s sea level. If 
the land-supported ice of Antarc- 
tica melts, the oceans will become 
deeper by 200 feet, but the shore- 


4 


EDITOR 


The Secret World of Spy Satellites 


PICTURES OF THE HUBBLE Space Telescope have been so dramatic that 

one tabloid newspaper recently stretched credulity with a headline claiming 
“Hubble Space Telescope Finds Heaven." Hubble has been an amazing eye 

on the heavens—but not that one. And yet, there are even more sophisticated 
and powerful eyes in the sky—pointed not at the outer cosmos, but toward 
Earth. Their pictures are rarely if ever seen by the public, and very little is ever 
revealed about the billion dollar orbiting spy gear that regularly looks in on 
the secret affairs of various nations. Contributing Editor Bill Sweetman, in 
this month's cover story, sheds some light on the world of spy satellites. On our cover, for the first time, is a 
detailed rendering of what Pentagon watchdogs believe are the most recent advances in the "improved" KH-11 
class of satellites. For more on spy satellites, see our Web site (www.popsci.com), which has links to individuals 
and organizations that keep tabs on these spies in the sky.—Fred Abatemarco, abatemarco@popsci.com 


lines of the continent will change 
very little. This is because the con- 
tinents and the ocean floors float 
on top of the denser Earth’s mantle. 
If the ocean waters become deeper, 
they will force the ocean floor 
down, and the continents will 
heave upward. 
L.A. Kivioja, Ph.D. 
Prof. Emeritus, Purdue University 
West Lafayette, Ind. 


It's true that the continents can rise 
and fall with pressure changes. But 
scientists aren't sure how the conti- 
nents would respond to a sea level 
rise of as much as 200 feet. Many 
scientists believe that coastal areas 
would be submerged. 


Beyond 2000 


IN *THE Millennial Mess" [Beyond 
Here, Feb.] you mention the huge 
cost of fixing the millennium bug 
problem. Suggesting that planes 
may be grounded, bank accounts 
may be frozen, and that the entire 
government could come to a stand- 
still is foolish. That would only hap- 
pen if these companies were using 
software designed in the 1960s. 
Rick Byers 
Welland, Ontario, Canada 


In fact, many of the country's largest 
companies and government agencies 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
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E-mail: геайег@ popsci.com 
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Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters(2 popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci(2 popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
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P.0. Box 51286 

Boulder, СО 80322 

E-mail: popsci@neodata.com 
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still rely on mainframe computers 
and software programs written in the 
1960s. Fixing these programs is an 
enormous challenge. 


Only a Partial Solution 


THE SMART GUN you describe in 
“Have Gun, Won't Travel” [Elec- 
tronics Newsfront, Jan.] may work 
in many situations, but this would 
prevent an officer from handing his 
gun to another officer if necessary. 
Also, the basic problem still remains 
—an officer must hit the target if a 
gun is to be effective. Money used 
for technology may be better spent 
on additional training. 

Larry Gelner 

Dover, N.H. 


Golfing with GPS 


IN “NEW DIRECTIONS for GPS” 
[Dec. '96] the author envisions play- 
ing a round of golf with the Global 
Positioning System, and a reader 
points out in Letters [Feb.] the use 
of golf carts equipped with distance 
locators that use GPS. Unfortunately, 
these devices are illegal. United 
States Golf Association Rule 14-3 
says “except as provided in the 
Rules, during a stipulated round 
the player shall not use any artificial 
device or unusual equipment” and 


Computer Visionaries 


COMPUTERS WILL transform life in 
the next 50 years, say the winners 
of ACM's Vision of the Future Essay 
Contest for high school students, 
sponsored by PoPULAR Science. Eric 
Lund depicts computers as ultrapow- 


erful managers woven seamlessly into 


life's every thread, anticipating and 


filling our every need. [See FYI, p.78. 


Levi Tillemann-Dick envisions a new 

cyber-reality in which we can trans- 

form our identities as we choose. 
Each winner will receive a $2,500 


scholarship. Lund is a senior at Moses 
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Rule 14-3b adds, “For the purpose 
of gauging or measuring distance 
or conditions which might affect 
his play.” 


Les Stewart 
kb2ytq@juno.com 


The USGA has ruled that it is per- 
missible to use GPS distance-mea- 
suring devices in rounds that count 
toward determining a player's handi- 
cap, but they are not legal in tourna- 
ment play. 


What About Gas Mileage 


HOW CAN YOU give any automotive 


review without listing the miles per 
gallon. Your story *Honda's Light, 
Bright CRV" [Automotive News- 
front, Feb.] says “fuel economy ... 
[is] superior." Well, what is it? And 
why can't you include mpg in all of 
your reviews? With gas prices up 
this winter, it matters even more. 


Julian Lines 
jhlQaol.com 


Most of our "preview drive" evalua- 
tions are done with prototype cars, 
which are assembled before final 
fuel-economy figures are available. 
POPULAR SCIENCE's full road tests 
always include EPA mileage ratings. 
Regarding the CRV, both models get 
25 mpg /highway and 22 mpg /city. 


Lake HS, Moses Lake, Wash.; Tillemann- 
Dick, home schooled, is from Denver. 
Runner-up Tony Young sees mas- 
sive computer power available across 
the globe, through blindingly quick 

direct Internet access. Young, a 
senior at Penn HS, Mishawaka, Ind., 
will receive a $1,000 scholarship. 

The winners were selected by: 
Gerry Segal of ACM; Josh Barbanel, 
Educational Technology Writer for 
The New York Times; and Arthur Fisher, 
Science Editor Emeritus of POPULAR 
Science. The two top prizes were 
awarded at ACM’s annual conference 
in San Jose, Calif., this March. 
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Science & 


Tut Tantalizes 
Discoverers 


WHEN EGYPTOLOGIST Howard Carter 
finally gazed upon King Tutankha- 
men's tomb in November 1922, he 
perceived passageways that barred 
the way to the king's mummy. Only 
by reversing the stages by which 
they were built could the arche- 
ologists reach Tut's sarcophagus 
months later. Here, in our pages in 
1926, Carter is seen with the 
coffin, removing ceremonial oils. 


Technology Keeping pace 


with the theories, discoveries, insights, and 
achievements that defined the modern world. 


EDITED BY BOB SILLERY Additional research by William L. Thieriot 


The Ice Man EE 

A FROZEN, well-preserved corpse found in the southern 
Alps is the oldest intact human body ever discovered. 
Completely outfitted with clothes and surprisingly 
sophisticated tools and weapons, the Ice Man sheds 
much scientific light on the shadowy late Neolithic Age. 


Relatively Speaking Й Е | 
A MODEST ARTICLE pub- 
lished in the German scien- 
tific journal Annalen der y" & t 
Physik by Albert Einstein 

outlined his special theory 

of relativity, which showed 

that space and time are not 
absolute but relative, and that 
nothing can travel faster than 

the speed of light. In 1929's 
“Einstein's Topsy-Turvy World," 
PoPULAR Science stated, "The 
Relativity Theory...is as mind- 
staggering as ever.... And the con- 
troversy it started is still raging.” 


Fantastic Journey 
THE NATIONAL Institutes of 
Health and the Department of 
Energy have embarked upon the 
Human Genome Project, an auda- 
cious attempt to decode and map 
human DNA, and to learn the 
molecular sources of all diseases. 
Shown in 1991 are human chro- 
mosomes as seen through a scan- 
ning electron microscope. 


The Big Bang Theory 
BELGIAN ASTRONOMER Georges Lemaitre 
theorizes that the universe has been 
expanding from a “primal atom.” His 
theory is later popularized as 
“the big bang.” In 1962, 
POPULAR SCIENCE noted 
the squabble over 
the creation of the 
universe between 
the “big bang 
boys” and those 
who held to a 
“steady-state theory.” 


The Atomic Age 
Begins 


DURING A SECRET test in 
Alamogordo, New Mexico, 
the first atomic bomb is 
detonated. Subsequent 
bombs were dropped on 
Hiroshima and Nagasaki, 
Japan, swiftly bringing 
about the end of WWII. 
The fourth A-bomb, a test 
demonstration in 1946, 
was dropped on Bikini, a 
Micronesian atoll. Three 
journalists, including 
Poputar Science's Managing 
Editor Volta Torrey, wit- 
nessed the blast. 


Roentgen’s Ray 


WILHELM ROENTGEN'S discovery of the X ray won him 
one of the first Nobel Prizes, in 1901. In 1933, it had 
become an an instrument of amusement as well: A 
PoPULAR Science picture spread displayed ghostly images 
of everyday activities, such as playing a guitar. 


[1962] 
The Spiral Staircase 


THREE SCIENTISTS received the 
Nobel Prize for solving a jigsaw puz- 
zle: assembling the pieces of a mol- 
ecule that makes you 

what you are. Their 
discovery of the dou- 
ble-helix structure 
of DNA led to 

the growth of mol- 
ecular genetics as a 
new and important 
scientific discipline. 


Panama Canal Opens 


A 50.7-MILE-LONG passageway that 
President Theodore Roosevelt called “the 
most formidable engineering feat in his- 

tory,” the Panama Canal opened on 

August 14, connecting the Atlantic and 
Pacific oceans. Huge dredging machines, 
such as the Cascadas (shown here in an 
April 1916 story), disposed of rock and 
earth deposited by landslides. 


The Constitution of Matter 


KNOWN AS “the father of nuclear energy,” British 
physicist Ernest Rutherford proposed his model of 


an atom composed of a posi- 
tively charged nucleus 
surrounded by orbiting, 
negatively charged 
electrons. Authoring 
a POPULAR SCIENCE 
article in 1915, 
Rutherford expound- 
ed his views on the 
structure of the atom. 


Also Noted... 


* 1865 Gregor Mendel dis- 
covers the pattern of inher- 
ited characteristics. 


* 1887 Michelson and Morley 
measure the speed of light. 

* 1911 Dutch physicist Heike 
Kamerlingh Onnes discovers 
superconductivity. 

* 1929 Hubble's Law, a 


strong pillar of the big bang 
theory, is formulated. 

* 1947 The Dead Sea Scrolls 
are discovered. 

* 1962 Rachel Carson's Silent 
Spring is published. 

* 1973 The 110-story Sears 
Tower is completed. 

* 1994 The Channel Tunnel 
(Chunnel) at long last links 
England and France. 


Europe’ classic sports sedans — BMW 328i, Mercedes C280 and 
Volvo 850 turbo — wield incredible horsepower. The new Subaru 


2.5 GT sports sedan, however, not only possesses plenty of horse- 


CLINGS TO A SURFACE SO WELL 
РИ SWEAR YOU 


, HAVE SUPERPOWERS. 


power, but amazing superpowers as well. Like the unbelievable 


traction and control of full-time All-Wheel Drive. The superior 


stability of a horizontally opposed engine. And the remarkably 


| The New 1997 smooth ride of an opti- 


SUBARU 2.5 GT mally tuned suspension. 


Together they form the Subaru All-Wheel Driving System. A 
system that senses whatever dangers lurk ahead, automatically shift- 
ing power to the wheels that need it most. So you can hold your 


ground against a menacing cast of archenemies: rain, snow, sleet 


also packs quite a punch, thanks to its power- 
ful low-end torque. For the expanded version 
of this action figure’s resume, call I-800-WANT-AWD, visit our 
website at http://www.subaru.com or, better yet, drop by your 


local dealer for a test-drive. And in no time you'll be doing things 


S E youneverdreamed SUBARU, 
" humanly possible. The Beauty of Al Wheel Drive. 


Web Phone 


HERE'S A PHONE that lets you dial up the World 

Wide Web. Cidco's iPhone has an integrated modem 

and browsing software, and sports a VGA-quality, 

black-and-white touchscreen for displaying Web 

pages as well as e-mail and caller ID information. 

It has a pull-out keyboard and plugs into a phone 
jack. Price: $499. http;//www.cidco.com 
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y 2228990: CANDACE GOLANSKI 


Eliminate the Shakes 


DISTANT OBJECTS viewed with high-powered binoculars , 
tend to look a little jiggly unless you've got rock-steady 
hands. Canon's new 15x45 binoculars employ an electronic 
image stabilizer to beat the shakes—all you do is press a but- ۴ 

ton. The binoculars use ultralow dispersion glass elements so 
colors stay true. This distortion-free viewing experience is aimed 
at bird watchers and star gazers in particular. Price: $2,300. Canon 4 
USA, One Canon Plaza, Lake Success NY 11042. 


Four-Door Wrangler 


A FOUR-DOOR steel body looks 
right at home on this Jeep Wran- 
gler. The Jeep Dakar was un- 

veiled at the North American 
International Auto Show in De- 
troit, and the manufacturer's of- 
ficial position is that so far, this 
Jeep is only an idea. The con- 

cept is, however, being seriously 
considered for production. Wheel- 
base is stretched an additional 15 
inches, providing significant rear- 
seat room, and the body is laden 
with off-road features. The suspen- 
sion and driveline is basic Wrangler. 
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CARE TO SEE YOUR blood pressure rising? 
Omron Healthcare's Portable Wrist Blood 
Pressure Monitor, model HEM-608, mea- 
sures both your pressure and pulse with 
automatic inflation and deflation. It 
sports a large, easy-to-read LCD screen 
and runs on two AAA batteries that are 
rated to last for a year when used once a 
day. The unit weighs a mere five ounces 
with the batteries installed. Price: $145. 
Omron Health Care, 300 Lakeview Pkwy., 
Vernon Hills IL 60061. 


Command Central 


r WHO SAID a keyboard has to [ ы 3 
iat sit on your desk or be perched -—-— F 
|, somewhere at the end of its ex- , 
tension cord? This two-piece “ 
" 


"floating arms" keyboard with built- 
in touchpad mounts on the armrests of 
most standard office chairs. It is designed to re- 
lieve stress caused by typing in a fixed position. Workplace 
Designs Inc., 6381 Osgood Ave. N., Stillwater MN 55082. 


Flying Saucer 


INVENTOR Jack M. Jones hopes 
this patented 40-inch prototype 
radio-controlled circular wing 
will grow up to become a 20- 
foot, single-engine aircraft. Lift 
is enhanced by placing more 
wing area forward and the de- 
sign reportedly provides sta- 
bility at low speeds. The 
engine and propeller are 
mounted within the 
ring. 872 Jim Starr 
Rd., Newnan, GA 
30263. 


Top Performer 


FOR BLISTERING PERFORMANCE, the Ferrari F550 
Maranello is hard to beat. A 479-hp V12 engine 
rockets to 60 mph in a mere 4.6 seconds and is 

front-mounted, giving a balanced front/rear 
weight distribution for greater agility, handling, 
and comfort. A sophisticated traction-control 
system keeps the massive power in check. Those 
who can afford the $225,000 vehicle probably 
won't worry too much about fuel cost: The car 
gets no better than 11 miles per gallon. 


CYCLISTS WHO FIND standard saddle seats un- 
comfortable will soon have another option. 
Daedalus’ ergonomic seat resembles a tilted 
bench with a hump in the middle, which keeps 
the rider's weight off tender tissue. Designed for 
the recreational cyclist, the seat is expected to 
cost approximately $30. Daedalus is currently 
seeking a manufacturer for its design. Daedalus 
Inc., Box 221, Issaquah WA 98027. 
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Air to Go " 
RECREATIONAL SCUBA divers can sidestep a visit to the * 


dive store and fill their own tanks with Brownie's Third 
Lung TFC-3G. The compressor comes in its own carrying | 
case, which includes a 2.5-hp Honda engine. The compact 1 
unit also features an air filter, and moisture and carbon 


[ 

monoxide monitors. Price: $4,300. Brownie's Third Lung, 
940 N.W. First St., Fort Lauderdale FL 33311. * 
‘ 
+ 


1 

4 

Steady Shot + 

WHILE STANDARD TELEPHOTO lenses yield a jerky image in 4 


most hands, the image stabilization feature in Canon's 

300mm lens keeps the picture steady, even during 
` panning. The $2,500 lens is compatible with 

the company's 1.4x and 2x EF extenders 

for even longer-range picture-tak- 

ing. Canon USA, Опе 

Canon Plaza, Lake 

Success NY 11042. 


t Tiny Test Tube 


RESEARCHERS from Brazil, 
& Switzerland, and the Georgia In- 

stitute of Technology are per- 
forming chemistry experiments in 


I a set of the world's smallest test 

n tubes. By opening the ends of carbon "nanotubes," 
which are only a few nanometers in diameter, the re- 

T searchers can insert material and manipulate it to in- 


duce a chemical reaction. This research could have 
important implications on work in microelectronics and 


" . other fields involving nanotechnology. 
la 
| Sturdy Wind Meter 
„ 
SMALL, CHEAP, AND TOUGH, the NK Kestrel Pocket 
b 


Wind Meter measures wind speeds from 0.7 to 89 
miles per hour. The meter is waterproof, it floats, 
and it measures a mere 4.8-by-1.7-by-0.6 inches. 
A slip-on case protects the unit when 
not in use. Nielsen-Kellerman, 
201 East 10th St., Marcus 
Hook PA 19061. 


TO WINDSURF along the beach without getting 
wet, hop on the Landboat, which looks like a 
recumbent bicycle mated with a sailboard. The 
craft has foot pedals for steering; in gusty con- 
ditions, the standard windsurfing sail can pro- 
pel the vehicle to a cruising speed of more than 
30 mph. The welded, stainless steel frame can 
n be disassembled for easy transportation. 

The Landboat costs $1,800; $1,100 for the 
frame without the sail. Landboat, 6796 La Jolla 
Blvd., La Jolla CA 92037. 


Sleek Walkman 


SONY CELEBRATES its 50th an- 
niversary with a special long- 
playing Walkman. This 
personal stereo uses a nickel- 
metal-hydride rechargeable 
battery plus an AA alkaline 
battery for a total playing time 
of 62 hours; the alkaline battery 
alone provides 41 hours. A remote 
control is wired into the headphones. 
Price: $300. Sony Corp., One Sony Drive, 
Park Ridge NJ 07658. http://www.sony.com 
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Enter the Smirnoff Pure Fantasy Sweepstakes—an all-expense paid, 4-day, 3-night 
trip for two to the luxurious Hotel Cabo San Lucas at the tip of Mexico's Baja Peninsula, 
home of sun, sand and 300-Ib. marlins. It's any respectable fisherman's fantasy come true. 


To enter, just complete the entry form below and before you know it, you could be 
on your way to paradise, or win any of these other exciting prizes. 


Grand Prize accommodations 2 Grand Prizes: 4-day, 3-night trip for two to Cabo San Lucas 


provided by: 
“аю e [ 
an Lucas % ane 
1 First Prize: 2 Second Prizes: 20 Third Prizes: 
Mercury 50-hp 4-cycle Outdoor Engineering Steiner's New 8x30 
Outboard Motor Inflatable Kick Boat Safari Binocular 
OFFICIAL RULES—NO PURCHASE NECESSARY 1 
1 Complete an official entry form, or on a plain 3/^x 5” paper, handprint your name, address, zip code, telephone 
number and the words “SMIRNOFF PURE FANTASY FISHING SWEEPSTAKES”. Enter as often as you wish, but each 
entry must be mailed separately to SMIRNOFF PURE FANTASY FISHING SWEEPSTAKES, РО. Box 8577, New Milford, 
CT 06776-8577. Al mail-in entries must be postmarked by July 23, 1997 and received by July 0, 1997. Mechanically 


reproduced entries submitted by тай are void. 
2. Grand Prize (2): A 4-day, 3-night fishing trip for two to Cabo San Lucas, Mexico. Includes roundtrip air transportation 
from a major airport nearest the winner's home, accommodations at the Hotel Cabo San Lucas Resort, ground trans- 
portation fishing charter and 2 meals per day (Es. retail value $3,200 First Prize (1 }: Mercury SO-np 4cyde out 
board motor: (Est. retail value $6,000); Second Prize (2): Outdoor Engineering Inflatable Kick Boat: (Est. retail value 
i9); Third Prize (20): Steiner's New 8x30 Safari Binoculars: (Est. retail value $299). Winners will be selected in a ran- 
dom drawing from among all entries received. Drawing will be conducted by CCM an independent judging organi- 
zation whose decisions are final on all matters relating to this sweepstakes. Odds of winning are dependent upon Name ——————— 
the number of entres received. All prizes wil be awarded and winners wil be notified by mail. Limit one prize to 
an individual or household. Prizes are nontransferable and no substitutions are allowed. Sponsor and its agencies Address 
assume no responsibility or abili for damages, losses or injury resulting from acceptance or use of any prize. Taxes, 
if any, are the responsibility of the individual winners. Winners will be required to verify address or execute an affi- А 
davit of eligibility and release within 14 days of notification attempt or the prize wil be forfeited and an alternate City = - State 
winner selected. Trip subject to availability and confirmation of reservations, and must be taken by October 17, 1998. 
Trip may not be taken during certain holiday periods and other restrictions may apply. Entry constitutes permission. 
to use winners’ names and likenesses for promotional purposes without futher compensation except where pro- 

hibited by law. No responsibility is assumed for lost, misdirected, illegible or late entries or тай. 
po 2 Sweepstakes open to residents Š the US who ae 21 years of age or older as f March 15, 197, except employes Age: 21-29 30-44 45-65. 66+ 
and their families of Heublein, Inc, their wholesalers, distributors, retailers, TIMES MIRROR MAGAZINES, their affili 


Zip — Telephone - 


А 


ates subsidiaries, promotional and advertising agencies. This offer is void in the states of UT and wherever else pro- Send in to: 
hibited or restricted by national, state or any other govemmental laws. Subject to all federal, state and local laws The Smirnoff Fishing Sweepstakes, 
4. For a list of winners, available after 10/15/97, send a stamped, self-addressed envelope to: SMIRNOFF Pure Fantasy P.O. Box 8577, New Milford, CT 06776-8577 PS 


Fishing WINNERS list, c/o ССМ, 470 Park Avenue South, New York, NY 10016. t. 


WHAT’S МЕЛ 


INTEL'S PENTIUM overdrive with MMX 
is the first upgrade microprocessor to 
include the company’s multimedia-en- 
-hancing MMX technology. The chip 
comes in three versions: One upgrades 
a Pentium/75MHz system to run at 
125MHz, the second 90MHz to 150MHz, 
and the third 100MHz to 166MHz. 


The 166MHz chip lists for $499; the 
other two list for $399 each. http:/ 
/www.in tel.com./procs/overdrive 
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Coupe de 
Grace 


MERCEDES expands 
the lower price range 
of its lineup with its CLK coupe, a 
hardtop two-plus-two based on the 
C-class chassis. This sporty entry has ei- 
ther a 2.0-liter, 136-hp, 4-cylinder engine; 
a 2.3-liter, supercharged 192-hp engine; or a 


new 218-hp V6. The coupe includes a system + 
that monitors oil deterioration and a seat-belt 4 
device that limits G-loads on the passengers. Prices 

start at approximately $40,000. ” 


Two Are Better Than Опе 


A 900MHz CORDLESS phone from 
Panasonic uses two antennas on the 
base to prevent signal loss in “dead 
spots” and to help eliminate distor- 

tion. The KX-TCS970 also features 32 
channels and a flip-down mouthpiece 
designed to reduce background noise, 

as well as a host of more standard 

functions. Matsushita Consumer 
Electronics Co., One Panasonic Way, 
Secaucus, NJ 07094. 


Multimedia Tablet и 


RICOH'S G-1200S is the first 
tablet PC with an internal CD- 
ROM drive. It also has a 486DX2/ 
50MHz processor, a removable 
340MB hard drive, and 8MB of 
memory inside. The display is a 
double-scan color LCD, and it can 
be cabled to an external monitor н 
for better color. The G-1200S has 
stereo sound capability (though 
only one speaker is built-in) and an open PC Card slot * 
as well. Price: $3,995. http://www.ricohcpg.com 
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Boost your ‘earning 
power with NRI 
hands-on training 


For more than 80 years, NRI has 

been providing effective and affordable 
distance education programs to hun- 
dreds of thousands of ambitious 
individuals like you. The pioneer of 
hands-on computer training, NRI now 
features training programs in five of 
today’s hottest career fields: Networking 
with Windows NT, Computer Program- 
ming, Webmaster, Mastering Microsoft 
Office, and Microcomputer Servicing. 


Each course includes step-by-step 
lessons, real-world projects, and the 
software you need to master your 
specially. Some courses even include a 
Pentium? PCI Plus, NRI gives you lifetime 
instructor support and a full range of 
services: 

/ Convenience and flexibility 

м 24-hour TeleGrading to speed 

your progress 

м 24-hour TeleService for quick 

answers to your administrative 
questions 

V. NRI's exclusive Online 

Connection, where you can 
e-mail your instructor, attend 
online seminars, and more 

You can even start earning before 
you complete your course! See for 
yourself how NRI gives you the skills, 
confidence, and equipment to advance 
on the job, start a new career, or set up 
a full- or parttime business of 
your own. 


II E: 
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Computer Training That 


Pays for Itse 


monitor M 28, 


Three of the courses described below include a Pentium" 
PC in addition to name-brand software. Best of all, you can 
now customize your PC to meet your needs and future 
changes in technology! 

W 133 MHz or foster clock speed Ш At least 8 meg RAM 
E | gigabyte or larger capaci hard drive Ш Super VGA color 
W Windows 95 Ш Netscape Navigator™ Web browser 
W 8X CDROM drive and 16-bit sound card 


aud or faster fax/modem 


Choose the course that interests you, 
then send for your FREE catalog today! 


Networking with Windows NT — 
Learn how to set up and 
maintain LANs and 
WANS for today’s busy 
offices. NRI's course 
covers every phase of the 
process, from analyzing 
system requirements to 
troubleshooting. 


Computer Programming — 
Uncover the secrets of 
BASIC, C, and Visual 
Basic with NRI's 
4347 comprehensive 
training. NRI’s course 
includes all the 
software you need to 


aig HM 
үй start creating sought 


after Windows applications. 


“4 
® 
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Webmaster — Create attention-getting 
Web sites using HTML and JavaScript 


techniques. Course covers Windows NT 
4.0 and requires access to a PC. 


Mastering Microsoft Office — 

Feel at ease with today’s most popular 
business applications, including word 
processing, spreadsheets, and database 
management. Course includes MS 
Office software suite and requires 
access to a PC. 


Microcomputer 
Servicing — Get the 
know-how and 
confidence you 
need to repair 
and maintain 
computer systems 
and peripherals. This 
comprehensive course includes an NRI 
Discovery Lab, digital multimeter, and 
ForeFront™ diagnostics so you can set up 
shop right away! 


SEND COUPON OR CALL 1-800-321-4634 TODAY! 


L Webmaster 


Name 


4401 Connecticut Avenue, NW 


Address 


City/State/Zip 


A Division of The McGraw-Hill Companies 


е--------- 


AIF O Schools Woshingion De 2000 Ask for Ext. 2390 | | 
(Vf Check one FREE catalog only: OR GET YOUR DEGREE! _ Î 
E Networking with Windows МГ Г]. Mastering Microsoft Office. | СААЗ Degree in Accounting І 
L] Computer Programming =] Microcomputer Servicing | AAS Degree in Business | p 
Management 
I 
Age І 
I 
I 
I 
Accredited Member, Distance 
Zl dran ond Training Council 47030497 | 


Cable Through the Window 


COAXIAL CABLE that connects satellite 
dishes and receivers usually passes 
through a hole in the wall. GlassLink 
eliminates this drafty situation by pass- 


ing RF signals between modules stuck SECURE BUT not unwieldy, я 
back-to-back on each side of a window. Specialized's Wedlock bike 
GlassLink works with single- and double- lock unfolds like a carpen- к 
pane windows, at prices of $89 and ter's rule to fit easily around ч 
$119, respectively. Multiplex Technology, a variety of objects. It closes f т 
3001 Enterprise St., Brea СА 92821. into a small case that at- Y 

taches to the bike. The steel Зи — 


links resist bolt cutters, hacksaws, and leveraging devices, 


© says the company. Price: $69. Specialized, 15130 
Concord Circle, Morgan Hill CA 95037; 


http://www. specialized.com 


Minivan Challenger 


THE SIENNA is Toyota’s first di- 

rect challenge to the most pop- 

ular front-drive minivans on sale 

in the United States. The Sienna 

is based on a stretched, front- 5 
wheel-drive Camry platform, a 

more conventional approach 


Well-Dressed Cyclist И " "than that of the company's mid- 

engine Previa. The 114-inch wheelbase van has a lower floor and lower " 
BMW'S KALAHARI motorcycle suit brings a dis- overall height than the Previa, with more accessible seating. The cargo area 
tinctive blend of protection and comfort through is slightly smaller, however. Price is expected to start at about $20,000. ¥ 


a wide range of weather. Now available in the 
United States, the Kalahari adds easier-to-open- 
and-close pockets to the German-made suit. The 
Kalahari’s Cordura nylon is reinforced with large 
Kevlar sections; you can add pads made from 


Suprotect2, an impact-absorbing material. Remov- м 
ble fi tectors li 
айе карр соне BY PLACING THE surround-sound processor and the am- 
the hip and back areas, oye 
: plifier into the subwoofer box, JBL has shrunk the home 
and a Gore-Tex inner 7 * 
C ANE Mia theater to very compact proportions. The small, wedge- 
suit zips in. The ү 2 
jacket colle у shaped controller also includes a CD player and an *, 
J AM/FM radio. Amplifier power is 35 watts per channel to 
ее sll ашы the three front speakers and = < 
BMW of North p 
: 20 watts to the two rear chan- 
AK nels. The "Simply Cinema” sys 
1227, Westwood tem lists for $1,699. JBL, 80 i 
NJ 07675-1227. са 
Crossways Park West, à 
Woodbury, NY 11797. м 


http://www. jbl.com 
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TELL YOUR BUDDIES YOU JUST GOT 
POE A 4/100-LB. POWER TOOL. 


The right tool for the right job. That's the Toyota T100 Xtracab truck. With its 190-hp V6 engine 
this full-size workhorse has more standard towing and payload capacities than Ford and Dodge: 
Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 


with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 


Ф) TOYOTAT100 


Ilove what you do for me 


WHAT’S NEM 


Classy Pickup 


FOR handling 


even down- 4 
and-dirty 

jobs with 

style, how 

about a BMW 


pickup? BMW engineers 
in Germany created the 
dream truck, adding roll 
bars and support panels to a modified 
M3 motorsport chassis. The pickup has a four-valve, 128-hp 
engine. Staffers have been using the truck to run errands 
around the plant in Munich; BMW has no plans to produce the 
prototype, however. “ 


Rad Radios 


MOTOROLA'S NEW TALKABOUTS are the latest—and 
coolest—thing in two-way radios. Using the Family Radio 
Service (FRS) frequency recently allotted by the FCC [Elec- 
tronics Newsfront, Jan.], the TalkAbout radios take to the 
nearby airwaves in style, with rugged looks and colors 
ranging from khaki green to banana yellow. Range is up to 
two miles on any of 14 channels. The TalkAbout Plus model 
has an LCD screen and a battery meter as well. Prices range 
from $99 to $179. www.mot.com * 


Office of the Future 


1 

EVEN THE newest workplace develop- ¥ 
ments can become obsolete quickly—usually, Р 
soon after they're installed in your office. Carnegie Mel- 
lon University has a better idea: modular additions 
from the Robert L. Preger Intelligent Workplace. When 
completed, this 7,000-square-foot modular space will * 
serve as a test bed for emerging office technologies. А. 


Big-Kids Controller | 


FINALLY, A VIDEO GAME controller that accommodates n 
— adult hands. Shaped like a boomerang, the Alps Interactive 

Game Pad has easy-grip rubber handles and is compatible with the Sony 

Playstation; later this year, it will be available for Universal Serial Bus-based 

PCs as well. Price: $45. Smart Design Inc., 137 Varick St., New York NY 10013. 04 [Ps | 97 


Futuristic 
Headphones 


AKG'S K444IR head- 
phones cleverly meld 
four infrared re- 
ceivers into a space- 
age design, so you 
can move around 

more freely without 

losing the signal. The 
headphones use a nickel- 
metal-hydride battery for 
as many as six hours of opera- 
tion; the battery can be recharged 
by inserting it into a receptacle on the 


> transmitter. The 6.4-ounce headphones receive a 
d signal from as far as 39 feet away. Harmon Pro North 
America, Air Park Business Center 12, 1449 Donelson 
ы Pike, Nashville, TN 37217. 
ad 
d 
1 Designer modem 
ad STANDING UP or lying 
р down, Logicode’s Quicktel 
II-C fax/modem tells you 
М what it’s doing via LEDs and 
" an adjustable LCD display. The 
distinctively designed 33.6 
P modem is among the first to in- 
è clude an internal microphone for 
speakerphone capability. Price: 
ü $370. Logicode Technology 
K Inc., 1380 Flynn Road, 
- Camarillo CA 93012. 
è , C http://www.logicode.com 
+ 
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[TIHAT’S NEW 


Commercial Tiltrotor 


THOUGH IT resembles a traditional 
private airplane, the Bell Boeing 
609 is part helicopter as well. The 
609 will be the first commercial 
version of the military V22 Osprey 
tiltrotor under production by Bell 
Helicopter and the Boeing Com- 
pany. The nine-passenger aircraft 
can handle vertical takeoffs and 
landings in rooftop landing pads 
and other tight areas, while offer- 
ing twice the speed and travel range of conventional heli- 
copters. The craft will go into production in 1999. Bell 
Helicopter Textron, Box 482, Fort Worth TX 76101. 


Beach Buddy 


CITROEN'S BERLINGO COUPÉ de Plage is the ultimate beach 
companion. The cargo area in the pickup-truck-shaped vehicle 
features an integrated pair of folding beach chairs for wind- 
protected sunbathing, and the large tailgate drops down to 
form a ramp so that you can easily load heavy recreational 
gear. Bulky surfboards, windsurfers, and the like can be carried 
on the roof. Automobiles 

Citroen, 62 Blvd. Victor- 

Hugo, 92200 Neuilly- 
sur-Seine, France. 
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New Copenhagen*Long Cut 


continues the Copenhagen tradition. 
It's the same premium tobacco. 
Same original flavor. In a whole new cut. 


Since 1899, 

Copenhagen’ has satisfied 

the toughest customers, 

with one great cut of tobacco. 
Now there's another. 
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ED AS A TEAM AND THRIVE AS AN INDIVIDUAL. 
YOU WILL BE A SOLDIER. 


| = SPC. J.H 


YOU'LL SUCCE 


CALL 1-800-USA-ARMY www.goarmy.com 
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Shooting the Moon 


AN UPCOMING JAPANESE moon 
mission will make the first attempt 
in space exploration history to probe 
deep below the surface of another 


Ready, Aim, Fire 


After shedding its propulsion system in several 
stages, each penetrator released from the Lunar- 
A orbiter will slam into the moon's surface at 

800 to 1,000 feet per second. Seismic and heat: 
flow data recorded by the buried penetrator will 


be transmitted to the orbiter when it passes 


bout once every 15 days, and the or- 
relay the data to scientists on Earth. 


world. The Lunar-A mission, to be 
launched this summer by Japan’s 
Institute for Space and Astronauti- 
cal Science, will fire a trio of three- 
foot-long dartlike “penetrators” at 
the moon from an orbiting satellite. 
With two penetrators on the side fac- 
ing Earth, and one on the far side, 
the three probes will form a simple 
instrument network. 

Hitoshi Mizutani, a planetary 
scientist at the Japanese institute, 
says that combining the data from 
the three penetrators will give scien- 
tists a clearer picture of the moon’s 
interior. This may yield clues about 
the formation of both the moon 
and Earth. “Without better knowl- 
edge of the moon, we can’t fully un- 
derstand the very early history of 
Earth,” Mizutani says. 

If successful, the Japanese pene- 
trator technique could be used on 
future missions to asteroids and Mars. 
The United States and Russia are 
also experimenting with the idea; 
the Russians built two penetrators 
for the failed Mars '96 mission. 

Lunar-A will also help Japanese 
engineers prepare for a more com- 
plex lunar lander mission. Tentatively 
named Selene 1, this mission is 
planned for 2002 at the earliest. 

The recent report of ice on the 
moon makes scientists more inter- 
ested than ever in looking below the 
lunar surface. The ice spotted by 
the Clementine spacecraft during 
a radar survey was probably deposit- 
ed there by an asteroid impact, sci- 
entists say.—Dennis Normile 


No Fat, No Kidding 


DIET-CONSCIOUS Americans will soon 
have a new weapon in their relent- 
less struggle with fat: a zero-calorie 
fat substitute called Z-Trim. The 
powdered fiber could trim as many 
as 700 calories from a 3,500-calorie 
diet, says its inventor, George Inglett 
of the Agricultural Research Service 
їп Peoria, Illinois. 

Inglett made Z-Trim by grinding 
up agricultural byproducts, such as 
oat and soybean hulls, in an alka- 
tine solution and then separating 
out plant pigments and other impu- 
rities. The resulting ultrafine powder 
is not only tasteless but totally free 
of calories. That makes it more at- 
tractive to dieters than other fat 
substitutes. “Most replace fat with 
carbohydrates,” Inglett says, “which 
sometimes add back as many calo- 
ries as what they are replacing.” 

Z-Trim can absorb up to 24 times 
its weight in water, so it keeps 
foods such as baked goods moist. 
This property allows a little bit of 
fat in food to go a long way, Inglett 
says, whereas a totally fat-free muf- 
fin might be so dry as to be un- 
palatable. Z-Trim has been tested 
with good results in brownies, 
cheese, chocolate, and hamburgers. 
Unlike the fat substitute Olestra, 
Z-Trim does not induce embarrass- 
ing gastrointestinal side effects. 
Inglett expects it to gain rapid FDA 
approval, since it is all-natural. 

Inglett also developed an earlier 
fat substitute called Oatrim. Z-Trim 
and Oatrim can work well together, 
Inglett says.—Arthur Fisher 
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Baby Monitor 


A SENSOR AND miniature trans- 
mitter developed for the nation’s 
space program may soon be im- 
planted in human fetuses to moni- 
tor fetal health after emergency 
surgery to correct such life-threat- 
ening defects as lung tumors and 
diaphragmatic hernias. 

Sensors that check intrauterine 
pressure and a fetus’s heart rate and 
temperature have already been per- 
fected, but the new package being 
developed at NASA’s Ames Research 
Center includes a sensor that will 
measure acidity in a tiny patient's tis- 
‘sue after an operation, “It will be an 
absolutely fabulous breakthrough 
that gives us a vital early warning sig- 
nal, because a reading of the acidity 
level should indicate whether the fe- 
tus is having serious problems follow- 
ing surgery,” says Dr. Michael 
Harrison, director of the Fetal 
Treatment Center at the Univer- 
sity of California, San Francisco. 

Much smaller than previous 
models, the new NASA transmit- 
ter is about the size of two stacked 
half dollars. A caesarean section ex- 
poses the fetus for surgery, and 
the monitoring devices are implanted 
under its skin before returning it to the 
uterus. Once the infant is stable after 
birth, surgeons remove the sensors 
and transmitter.—Donald J. Frederick 


[ MILITARY TECH | 
Digital Dog Tags 


THE PENTAGON HAS big plans for 
a postage-stamp-size semiconductor 
chip embedded in plastic. Called 
the Meditag, it could be the dog tag 
of the 21st century. 

Unlike the old-fashioned dog 
tags worn by soldiers, the Meditag 
could store 1.2 gigabytes of data— 
the equivalent of 600,000 single- 
spaced, typed pages. A soldier’s 
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Hole Stopper 


REPAIRING A FEMORAL artery, the 
large blood vessel that is punctured 
for medical procedures such as balloon 
angioplasty, has never been easy. 
First, a doctor or nurse applies hand 
pressure to the groin area for at least 
20 minutes, and sometimes as long as 
an hour, to stop the bleeding. Then, a 
sandbag or clamp may be applied for 
several hours more. 

Now there's a way to stop arterial 
bleeding within a few minutes, using 
a clever product called Angio-Seal, 
which received FDA approval a few 
months ago. "It's kind of like plugging 
a hole in a tire," explains Joseph W. 
Kaufmann, president of the company 
that developed the product, Kensey 


Nash Corp. of Exton, Pennsylvania. 

To repair a puncture using Angio- 
Seal, a tube about the size of a plastic 
drinking straw is first inserted into the 
hole. The doctor then depresses a 
plungerlike device to inject a small, 
plastic "anchor" into the artery. When 
a stringlike suture connected to the 
anchor is pulled, a collagen "stopper" 
is deployed to compress the artery from 
above. The materials are absorbed by 
the body within three months. 

Kensey Nash is working on another 
product to seal even larger holes. The 
Laparo-Seal is designed to plug the 
quarter-sized openings made during 
procedures such as gall-bladder 
surgery. Clinical trials are to begin in 
the United States and Europe this 
year.—Mariette DiChristina 


To seal punctured arteries, an anchor is first dropped into the bloodstream (A). The de- 
livery tube is retracted to secure the anchor (B). The tube is then completely withdrawn, 


and a suture is pulled to deploy a collagen plug that holds the anchor in 


basic medical history, personnel 
data, fingerprints, or even voice 
print could be included. 

The chip sits on a silicon wafer 
in nonconductive polymer. Electri- 
cal signals in the chip flow through 
channels made of conductive poly- 
mer. Insert the chip into a “reader,” 
and the reader into a computer, and 
the data can be read or edited. 

The Pentagon is still looking at 
credit-card types of systems for the 
job of “personal information car- 
tier.” But Brig. Gen. Russ Zajtchuk, 


(с). 


in charge of the Army’s medical re- 
search and materiel, says the Med- 
itag is a better choice for several 
reasons. Compared with “smart” 
cards, the Meditag holds far more 


better under battlefield stress, ac- 
cording to Zajtchuk and others. 
The Pentagon is about to launch a 
study to see whether they are right. 
If the digital dog tags perform as 
well as expected, they could be de- 
ployed in Bosnia and elsewhere im- 
mediately.—John Donnelly 
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information, costs less, and holds up 
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HCIENCE & TECHNOLOGY 


Budget Stargazer 


A NEW TELESCOPE will soon be peer- 
ing into North America’s darkest 
skies, one that’s comparable to the 
powerful Keck telescopes in Hawaii, 
but built at 20 percent of their cost. 
The Hobby-Eberly Telescope (HET) in 
west Texas uses unique, cost-reduc- 


ing engineering and optical designs. 
It first saw starlight in December 1996. 
How does a world-class telescope 
get constructed for a relatively paltry 
$13.5 million? First, you make the 11- 
meter mirror, in the shape of a circular 
bowl, from 91 hexagonal mirror seg- 
ments. That's cheaper and less time 
consuming than fabricating a huge, 
one-piece parabolic mirror. Then, you 
mount the telescope at a permanent 
35-degree tilt, allowing only rotation 
on a turntable. This limits the me- 
chanical engineering requirements. 
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The gravitational tug on the fixed-di- 
rection mirror remains constant, re- 
ducing image degradation. Finally, you 
have all the work done by the sec- 
ondary "tracker" at the prime focus 
point, some 40 feet above the main 
mirror. Moving the tracker brings a 
new part of the sky into view. 
Naturally, this design required 


The telescope rotates inside a geodesic 
dome, lifted into place during construction. 


some tradeoffs. The HET views less than 
half of the sky, so any object within 
reach can only be observed for a frac- 
tion of the time it is above the hori- 
zon. And the field of view is much 
smaller than on most telescopes. 

The 11-meter "photon bucket" will 
be the largest telescope looking at 
very faint galaxies, distant quasars, 
and nearby stars. Astronomers hope 
to see X-ray and extreme-ultraviolet 
sources, investigate the intergalactic 
medium between Earth and quasars, 
and find planets around other stars. 

The HET is run by Pennsylvania State 
University, the University of Texas, Stan- 
ford University, and two German univer- 
sities. Other universities around the 
world are planning telescopes just like 
it. And the HET consortium is already 
thinking about building a larger version 
right next door.—Larry Krumenaker 


ADVEHTISEMENT 


After all, there's a system 


to these things? 


Your house is a series of systems. 
At Owens Corning,we want to help 
you understand how those systems 
work and how to make them work 
better. For a free 24 page booklet or 


advice, call 1-800-GET-PINK 


a.Roofing System — Protects 
your home from the damaging effects 
of wind, rain, snow and sun. 


b. Exterior System — Helps the 
outside of a house endure the elements 
beautifully, in trouble-free fashion 


c. Insulating System — Helps 
keep you warm in the winter and cool 
in the summer. 


d.Sound Control System – 
Manages the flow and volume of sound. 
Lets you customize it. 


ла 


SYSTEM THINKING 
for the Home™ 


The color PINK is a registered trademark of Owens Corning. 
19 8MP-21111-PCO4 Copyright © 1997 Owens Corning 
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SECURITY 


Suitcase Scanner 


A BODY-SCANNING technology that 
has been used for years in hospitals 
now has another purpose: scanning 
suitcases. Several airports are al- 
ready using Magnetic Resonance 
Imaging, or MRI, to screen luggage 
for explosives and drugs. 

The new scanners use a variant 
of MRI called Quadrupole Reso- 
nance Analysis to identify materials 
by their molecular structure. First, a 
transmitter beams low-frequency ra- 
dio waves at luggage, momentarily 
disturbing the alignment of the nu- 
clei inside. As the nuclei realign 
themselves, they emit signals that 
are instantly analyzed by the sys- 
tem’s computer. Each type of mate- 
rial emits a unique signal, making it 
easy to spot any explosives or illegal 
drugs. More than 10,000 com- 
pounds have been studied to date, 
and no two signals are the same. 

The technology was developed 
by the Army 30 years ago in an at- 


tempt to detect plastic 
mines. But the re- 


search was 
shelved until ү тезах mcn эщ 
1988, when 


the Federal 
Aviation Ad- 


=) 


ша ы ANew Way 

asked other to Check Bags $ $ 
government 

agencies for ПОРТИ 

Бре: | @ This signal is picked up by 


tecting plastic 
explosives after 
the Lockerbie 
disaster. At that 
point, the Naval Re- 
search Laboratory began 
work on a prototype scanner 
and later signed a technology 
agreement with a San Diego com- 
pany called Quantum Magnetics to 
pursue commercial applications. 

The company’s first scanner was 
tested at Los Angeles International 
Airport starting in November 1995, 
and at two British airports in 1996. 
Delta Airlines installed a prototype 
at the Atlanta airport during the 
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Another Invasion 


A VARIETY OF alien life forms have al- 
ready invaded the United States—and 
not from outer space. 

America's rivers and estuaries have 
been penetrated by an unknown num- 
ber of exotic marine creatures, includ- 
ing clams, crabs, and other inverte- 
brates that can crowd out native 
species. If the invader has no natural 
enemies, it can proliferate to the ex- 
tent that it damages harbors and wa- 
terways. One notorious example is the 
zebra mussel, which has caused mil- 
lions of dollars of damage by clogging 
water pipes in the Great Lakes. 

These alien invaders have never in- 
cluded a marine microorganism—until 
now. Scientists from the University of 
California at Berkeley and the U.S. Ge- 


ological Survey recently documented 
the arrival in San Francisco Bay and 
other Western waters of Trochammina 
hadai, a single-celled member of the 
foram family. (Forams are amoeba-like 
creatures with shells of calcium car- 
bonate.) Trochammina apparently 
hitchhiked in the ballast water of a 
ship arriving from Japan, where it 
lives in shallow water or mud. 

The finding is a matter of consider- 
able concern, according to Doris Sloan 
of U.C. Berkeley, one of the scientists 
reporting it at the annual meeting of 
the U.S. Geological Survey. Although 
it is too early to predict the effects 
of the invasion, Sloan says the popula- 
tion levels already detected augur a 
major impact on native forams, with 
unpredictable consequences for the 
coastal ecosystem.—A.F. 


@ A transmitter located inside 
the scanner tunnel emits pulse 
of low-intensity radio waves. 


"Pass"or “Fail” response. 


| a receiver, and sent to a com- 
| puter for instant analysis. 


@ Nuclei rotating within 
the contents of the bag 
are momentarily disturbed, 
or tipped out of alignment. 


يکي 


@ As the nuclei attempt to right 
themselves, they produce a char- 
acteristic radio signal of their 
own, much like an echo. 


Olympics. Delta has since requested 
another system for New York’s 
Kennedy International Airport. 
Meanwhile, the FAA has ordered 
54 scanners from InVision Tech- 
nologies. Earmarked for high-risk 
airports, these machines use an- 
other familiar medical technology— 
the CAT scan.—Scott R. Gourley 


CONTEST 
Catch a Come 
THE GOAL: Photograph. 
Which makes its closest approach on 
March 22 and should be the brightest 
object in the sky through much of April. 
The Prize: Canon 15x45 binoculars 
with electronic image stabilization 
($2,300 value). 
THE RULES: Send entries to Comet Photo, 
POPULAR SCIENCE, 2 Park Ave., New York, 
NY 10016 before June 2, 1997. The 
winner will be determined by PoPULAR 
Science editors and a representative from 
Canon. Transparencies are preferred, 
and all entries become the property of 
Poputar Science. Employees of Times 
Mirror Magazines are not eligible. 
THE TIP: Use high-speed film (1600 
to 3200 150). Open a wide-field lens 


(24mm aperture) one stop do 
wide-open for 40 to 60 seconds. — 
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Plug and Play House 


THE PROMISED land of home au- 
tomation has long been a one-horse 
kinda town: If you expect your light- 
ing and heating systems to work 
with your security system, for ex- 
ample, one company typically has 
to manufacture and install all of 
the components, and perhaps the 
wiring to connect them. Now that 
may be over, thanks to Home Plug 
and Play, or HPnP. 


ANNE GUNTHER 


Like the computer Plug and Play 
standard it’s modeled after, HPnP 
is designed to be the umbrella com- 
munication language under which 
a broad range of home energy, en- 
tertainment, and security products 
can talk to each other. This “com- 
mon application language” details a 
set of product behaviors, so when 
a master device—which could be a 
personal computer, a TV, or another 
type of control center—relays a mes- 
sage such as *occupants away," all of 
the linked systems in the home take 
action. In this case, certain lights 
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may go on, heating or air condition- 
ing may be turned down, and secu- 
tity systems activated. Because they 
speak a common language, you're 
free to mix and match products 
how and when you see fit. 

The HPnP specification, slated 
to be formally completed this spring, 
will work over many types of wiring, 
including two-way X-10, CEBus, and 
Lonworks home automation systems, 
as well as IEEE-1394 (Firewire) and 
Infrared Data (IrDA) computer sys- 
tems. The unification effort is backed 
by a who's who of mainstream elec- 
tronics firms, including Honeywell, 
Intel, Microsoft, Thomson/RCA, 
and the CEBus Industry Council, 
which represents more than 70 
companies.— Chris O'Malley 


Sir Davy's Solution 


ANY APPLIANCE THAT burns natural gas to produce heat can 
also produce two harmful pollutants, carbon monoxide and 
nitrogen dioxide. Now researchers at Battelle, a leading re- 
search and development facility, say they have designed a 
simple and inexpensive insert for gas-burning appliances 
that can reduce the emission of these pollutants by as much 
as 80 percent. The insert can be adapted for use in kitchen 
ranges, furnaces, water and space heaters, and other devices. 

Carbon monoxide is produced from the incomplete com- 
bustion of natural gas. Nitrogen dioxide, on the other hand, 
is formed by complete combustion. Because of this, past 
attempts to reduce the emission of one of these gases has 
only led to an increase of the other. 


Household Gas Bur 


Emission-stopping 
insert 


~ 
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The Battelle porous insert is the first to control both. 
Made of foamed or fibrous metals or ceramics, its principle 
harks back to the coal mines of 1815 England. That's when 
eminent chemist Sir Humphry Davy invented the fire-safe 
lamp, imperative to prevent methane explosions from being 
triggered by the miners’ burning oil wicks and candles, 
Davy's lamp used a porous gauze mantle to absorb excess 
chemicals known as free radicals from the flame. 

In the same way, says Battelle researcher Jim Reuther, 
who developed the insert under contract with the Gas Re- 
search Institute of Chicago, the insert covers the gas ports 
so it can scavenge certain chemicals. “It removes some of 
the surplus free radicals that exist early in the flame. By 
filtering these ingredients, reduced amounts of pollutants 
are formed and emitted."—Arthur Fisher 


ners Come Clean 


Emission-stopping 
insert 


Unique new inserts—one for ranges, another for furnaces—prevent gas-burning appliances from forming pollutants. 
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HOME TECHNOLOGY 


Help for High-Rises 


NEW HOUSES ARE more energy 
efficient than those built two 
decades ago, thanks 
to better building 
techniques and 
technologies. But 
high-rise apartment 
buildings can’t 
make the same 
claims, and they 
continue to lag be- 
hind houses in sav- 
ing energy. In fact, 
Canadian re- 
searchers report 
that an average apartment uses as 
much energy as a comparable-size 
single-family house, even though 
the apartment has fewer walls ex- 
posed to the outside. 

Recently, Natural Resources 
Canada and the Canada Mortgage 
and Housing Corp. jointly spon- 
sored a contest that sought out 
high-rise apartment designs that 
promote energy efficiency and in- 
door air quality, among other attrib- 
utes. The four winning proposals 
each received $50,000. One, the Le 
Clos St. Andre in Montreal, Que- 
bec, was recently constructed. A 
second winner is being built now in 
Edmonton, Alberta. 

All apartments at the Le Clos St. 
Andre are heated with hot water gen- 
erated by a distinctive gas-fired boiler. 
Originally designed for laundry fa- 
cilities, this boiler, made by Sofame 
Inc. of Montreal, achieves an impres- 
sive 95 percent efficiency because it 
heats the water directly: Cool water 
is sprayed onto a bed of steel pellets 
that are heated by a high-perfor- 
mance burner. The water then drips 
through the pellets and over the gas 
flame before flowing into a storage 
tank beneath the burner. 

High-rises also tend to skimp on 
ventilation, says Dale Kerr, an engi- 
neer who has helped promote the 


Water nozzle! 


Heat trans-. 
fer zone 


High perfor- 
mance burner. 


dian apartment building save energy. 


technologies demonstrated in 
the contest. Typical designs 
add fresh air to corridors, as- 
suming that this air will then 
trickle into individual apart- 
ments. At the Le Clos St. An- 
dre, she explains, each apart- 
ment is supplied directly with fresh, 
preheated air. Here's how it works: 
All exhaust air from kitchen and 
bathroom fans, plus air from clothes 
dryers, is collected and pumped to 
the roof. There, it warms incoming 
fresh air. A variable-speed fan pre- 
vents the building's air pressure 
from dropping too low, which could 
pull in air through the walls instead 
of the ventilation system.—J.A.G. 
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FOR THE PRICE of a small pizza, nearly 
200 residents in Michigan support a 
novel alternative-energy program 
called SolarCurrents. In return for a 
monthly fee of about $6 to $7, the 
customers receive a portion of their 
electricity from a central solar-power 
facility. This fee pays for 100 watts of 
electric capacity, which translates into 
about 140 kilowatt-hours of electricity 
per year, says Detroit Edison engineer 
Norm Stevens. (A typical homeowner 
consumes approximately 6,000 kilo- 
watt-hours annually.) The actual 
amount charged to these consumers 
varies each month; in sunny weather, 
when the solar power plant generates a 
lot of electricity, the fee dips slightly. 


An unusual boiler (left) helps this Cana- 
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Solarwalls Revisited 


IN 1994, POPULAR SCIENCE gave its 
Best of What’s New award to a sim- 
ple but effective solar collector that 
had been developed by the National 
Renewable Energy Laboratory and 
the Conserval company of Buffalo, 
New York. Now Conserval plans to 
open a manufacturing facility to be- 
gin making Solarwall panels that in- 
corporate photovoltaic cells, too. 

The original Solarwall panel is a 
large, black aluminum plate perfo- 
rated with tiny holes. Mounted four 
inches from the south side of a 
building, the panel heats up in the 
sunshine. This in turn warms air 
that’s pulled by a fan through the 
perforations. This preheated air is 
then used by the building’s furnace. 
Conserval claims the panel can ab- 
sorb as much as 80 percent of the 
available solar energy. 

By adding photovoltaic cells, the 
panel can generate the power need- 
ed to run its fan. Excess power can 
be supplied to the house.—J.A.G. 


G Y 


Stevens says the program is unique 
in that it enables homeowners to invest 
in a renewable form of energy without 
having to commit the thousands of dol- 
lars needed to purchase their own com- 
plete rooftop solar panel system. Other 
utilities also operate solar plants, but 
the costs (and benefits) are typically 
spread equally among all customers. 

The 28.4-kilowatt power plant, 
built by Detroit Edison, uses 120 4-by- 
6-foot crystalline silicon photovoltaic 
panels to generate electricity. Each 
year, the utility estimates, the facility 
will generate about 40,300 kilowatt- 
hours of electricity —enough to meet 


the needs of six average households. 
The facility cost about $250,000; al- 


most half of that bill was paid by the 
Department of Energy.—J.A.G. 
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Microwaves for You 


MICROWAVES MAY BE great at 
warming up leftovers, but what 
about warming people? 

Using microwaves to directly 
heat occupants of a room would al- 
low significant lowering of a home’s 
thermostat, saving much of the 
energy wasted by heating walls and 
furnishings. And despite popular 
notions about microwaves, this 
technique would be safe, according 
to Charles R. Buffler of the Mi- 
crowave Research Center in Marl- 
borough, New Hampshire. Low- 
power microwaves barely penetrate 
the skin (low-power microwave pen- 
etration in a ham is approximately 
0.2 inches, for example) and with 
no adverse effects. 


——————— ——HmoME TECHNOLOGY 


To test the concept, Buffler and 
a colleague subjected themselves to 
microwaves in a special room using 
a standard 500-watt, 2,450 MHz 
magnetron. They recorded mea- 
surements correlating microwave 
exposure to the response time for 
the subjective feeling of warmth. 
They found that a person will start 
to feel warmth at about 20 milli- 
watts per square centimeter 
(mw./sq. cm.); a satisfactory sensa- 
tion of warmth occurs between 35 
and 50 mw./sq. cm. By comparison, 
a person standing in noonday sum- 
mer sun feels the equivalent of 85 
mw./sq. cm. And a frozen burrito 
in your microwave oven receives 
about 1,000 mw./sq. cm. 

In houses of the future, each 
room could be equipped with its 
own magnetron, says Buffler. When 
you stepped into the living room, 


just built a 


But if you didn't build with new 


for example, a motion detector 
would activate the magnetron, fill- 
ing the room with low-power radia- 
tion. In the same way that a micro- 
wave oven heats up a hamburger, 
but not the plate it's on, you would 
feel warmth from the radiation 
without changing the temperature 
of your coffee table. (You could, 
however, make your favorite easy 
chair even more comfy by treating it 
with a radiation-absorbing chemical.) 
While it might be some time be- 
fore homeowners are comfortable 
enough with the idea to install 
whole-body microwave heaters in 
houses, Buffler says microwaves 
may appeal to livestock farmers. 
Lambs that are born outdoors in 
winter, for example, are frequently 
lost to hypothermia. Microwaves 
could warm the lambs safely and 
quickly.—Richard Babyak 


Thompsonized™ Wood, you could be in for troi . 
Because Thompsonized™ Wood takes protection to а 
bold new level. It’s not just pressure treated. 

It’s top quality wood that’s guaranteed. 

And waterproofed to the core for less warping, 


splitting and cracking. 
Haven't started to build yet? 


Glad to hear it, but not as glad as you'll be. 


brand new deck? 
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DVD Arrives... 


DIGITAL VIDEODISC players, 
1996’s most talked about product 
category that didn’t appear, will fi- 
nally arrive this spring—but at a 
slightly higher price than anticipated. 
DVDs are the CD-size discs with 


length movie. The picture quality of 
DVD surpasses anything yet devel- 
oped, including laser disc. DVD has 
a few other nifty features, including 
multiple audio tracks and the ability to 
vary the aspect ratio between stan- 


players can also play music CDs. 
At the low end, a DVD 
player—there’s no way 
to record yet on a digital 
videodisc—from Panaso- 
nic, RCA, or Toshiba lists for 
$599, which is about $100 
more than the target price 
of a DVD player a year 
ago. Sony, meanwhile, 
is taking the high ground 
with a player that lists for 
$1,000. Other companies will offer 
DVD players with prices that 
should fall between these two ex- 
tremes. While these prices reflect 


be among the 
first to offer a 
DVD player. 


movie roster of about 
60 titles, mostly recent hits such as 
Twister and Michael Collins. Most 
of these new titles are short enough 
to fit on one 133-minute side. 
Longer films may come packaged as 


Panasonic will 


dard pan-and-scan and letterbox- 
size TV fare. And since the movie 
is in digital form, you can access any 
point in the film instantly. DVD 


П 
i 
i 
i 
1 
і 
i 
i 
1 
i 
1 
i 
1 
i 
Н 
i 
i 
i 

enough storage capacity for a full- i 
i 
1 
1 
! 
i 
i 
i 
i 
i 
1 
i 
| 
! cuit, is included. 
1 


pal difference is whether Dolby 


' 
i 
1 
i 
1 
i 
i 
different sets of features, the princi- | 
i 
Digital, а new surround-sound cir- ! 

1 

1 

1 

i 


What to watch? Expect an initial 


two single-sided discs or as one dou- 
ble-sided disc. List prices for DVD 
movies are expected to vary, but 
they may be as high as $30.—F.V. 


...and So Does the Digital VCR 


A NEW CLASS of videocassette recorders makes its debut 
with the introduction of the first digital VCR from Sony. But 
this VCR comes with sticker shock: Its list price is $4,199. 

By any standard, that’s a lot to pay for a VCR, but 
Sony's DHR-1000 offers tremendous benefits for any 
video lover. Its picture quality is measured at 500 lines 
of horizontal resolution, com- 
pared with 280 lines on stan- 
dard VHS machines, and its 
sound quality is as good as a 
CD's. It's essentially the tape 
equivalent of DVD. The big dif- 
ference is that you can record 
on digital video (DV) tape, and 
you can't on DVD. 

Indeed, Sony views the DHR- 
1000 principally as a companion 
to its digital camcorders. Both 
the digital camcorders and this new VCR feature Firewire 
(officially, IEEE 1394) inputs and outputs that quickly relay 
digital data directly between the devices, bypassing the ana- 
log RCA jacks commonly used. The digital camcorders use a 


An editing console slides out from underneath Sony's VCR. 


mini DV tape that can be played in the DHR-1000 without 
an adapter. The DHR-1000 also uses a new full-size DV tape 
(priced at $32) that can record for up to two hours. 

A mouse, or wireless connector, lets you control cable TV 
and digital satellite TV boxes without any degradation in 
picture quality. Perfect digital copies pose a copyright 
threat, so a variety of safeguards are built into the product. 
They're activated depending upon the source material: If 
the video source is encoded with 

anticopying codes, the VCR will 
not engage the record mode at 
all. In other instances, the VCR 
may embed a "copy once" flag 
into the material that would pre- 
vent its proliferation. 

Despite these copying restric- 
tions, the DHR-1000 is also a 
video-editing suite. A tray of edit- 
ing controls swings out from 
under the VCR. Time-coded record- 

ings can be edited in segments of 10 and then reassembled 
in any order. You can also switch video segments while leav- 
ing the audio in place, allowing you to insert video that 
matches the ebbs and flows of a musical passage.—fF. V. 


04 [T] эт 


жш ал ли э шш. 


GLECTRONICS 


The other, more important de- 
velopment is a communications 
standard that allows for videophone 
calls using different types of de- 
vices. The new standard, called 
H.324, makes it possible to transmit 
and receive video calls between 
videophones, properly equipped 
PCs, and set-top boxes connected to is too slow. Using the Internet, 
TVs. All of this gear can be made by frame rates are typically only two to 
two phones to make them six frames per second (fps) over reg- 
work, and that the pictures ular phone lines, compared with 
were jerky and the audio was the 30 fps delivered by televi- 
out of synch. sion. More direct connections 

But videophones are at- over telephone lines top out 
tempting a comeback, thanks at about 16 fps. PCs equipped 
to two new developments. One with digital video cameras and 
is the fast 33.6Kbps modem that modems also experience notice- 
makes the transmission of data- able lag times. Even with a new 
packed color images practical; Pentium MMX chip inside, the 
slower modem speeds have meant maximum is 22 fps. And the audio 
that only black and white images The ViaTV videophone ($499) from 8x8 Inc. con. Still doesn't match standard tele- 
could be transmitted. nects to a television and transmits color pictures. phone quality in some systems.—F. V. 


different manufacturers, eliminat- 
ing the need to buy two machines 
from the same company. Transmis- 
sions can also be made using regular 
phone lines and via the Internet. 
Today's videophones are still 
plagued by jerky pictures, however, 
because the transmission frame rate 


Video Calls Again 


VIDEOPHONES HAVE been talked 
about since at least the 1964 World's 
Fair, but over the years a number of 
them have been marketed without 
success. It didn't help that they 
were dedicated systems requiring 
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INSTANTLY LETS 

YOUR FRIENDS IN 

ON YOUR FISHING 
HOTSPOTS. OR SENDS 
THEM VERY FAR AWAY. 


Motorola Sport Radios give you up to two miles of group communication power, depending on the terrain. (Even up to five miles with 
our most powerful models.) Lets you relay quick information. Or misinformation. For the dealer nearest you, call 1-800-353-2729 EXT.012. 


Motorola Sport Radios. Have fun. Stay in touch. ® MOTOROLA 
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A Sportier Lexus 


TOYOTA’S LEXUS division plans to 
confront its plush but stodgy image 
with two vehicles that expand the 
luxury car theme. 

The most striking is a sport-util- 
ity vehicle that takes its basic drive- 
line components from the ES300 
sedan—a front-drive, V6-powered 
chassis that’s been slightly short- 
ened to a 103-inch wheelbase and 
upgraded with a viscous-coupled, 
full-time four-wheel-drive system. 

The SLV (for sport-luxury vehi- 
cle), unveiled at the Chicago Auto 
Show, keeps the familiar sport-util- 


DAN McCOSH 


Ford’s 4-Door Coupe? 3 


A COUPE TRADITIONALLY has two 
doors, but Ford's Lincoln-Mercury 
division breaks with convention, 
unveiling a concept "coupe" with a 
four-door design. à 
The MC4 concept uses some of 
the door mechanism of the new 
Ford F-150 pickup—adding a sepa- 
rate rear door panel, hinged at the 
rear, to create a huge side opening 
when both the front door . 
and the rear panel аге 
opened. The lapping pan- 
els eliminate the so-called n 
"B" pillar used to support 
four doors, which makes 
it easier to enter the rear 4 
seat than on many four- 
door cars. The car profile 
looks more or less like a 
conventional two-door | 
coupe. Even more unusual, 
if less successful, is the gull-wing " 
trunk lids. The benefit is easy ac- 
cess from the side, even to the ex- 
treme forward portion of the 
storage space. It's no way to carry 


off-roading limitations is the ability 
of the fully independent suspension 
to deliver a comfortable ride and 
precise handling. The seating 
height, forward visibility, and dri- 
ving stance lend themselves to clear 
views of the road ahead. Priced in 
the mid-$30,000 range, the SLV 


stakes out territory soon to be in- 


habited by Mercedes' long-awaited 
sport utility, as well as other luxury 
off-roaders. 

With its other entry, Lexus 
makes an effort to fill the gap be- 


tween the ES300 and LS400 sedans. 
The new HPS (for high-perfor- 
mance sedan) is a sporty car with 


home a Christmas tree, however. 
The result combines the bene- = 
fits of four- and two-door designs, 


Lexus new high- 
performance sedan fits 
between the ES300 and 
15400 luxury sedans. 


ity look with an aggressive grille and 
stance, a lifting rear tailgate, and lots 
of space in the wheel wells around 
oversized tires. But the interior of- 
fers some variation from standard 
SUVs, with a panel-mounted auto- 
matic shift lever and a video screen. 
A sliding rear seat expands the lug- 
gage area at the expense of rear-seat 
leg room, or vice versa. 

Mainly, however, Lexus expects 
this urban cruiser to fill the real- 
world needs—mainly driving in slip- 
pery weather on highways—rather 
than off-road fantasies, of the con- 
temporary sport-utility enthusiast, 
with a single-speed all-wheel drive 
system and a scant 7.2 inches of 
ground clearance. Offsetting these 


34 


oddly truncated proportions, and a 
32-valve, V8 powerplant. Its styling 
contrasts strongly with the subdued 
luxury of the sedans that bracket 

it in price. Lexus executives hope 
the new HPS, expected 
to sell in the mid- 
$40,000 range, 
will carve out 
a niche to 
capture the in- 
terest of those 
bored with 
conventional 
ideas of lux- 
ury. The SLV 
and HPS mod- 
els are expected to 
be put on sale in 
1998.—D.M 


according to its designers—a 
sleek, low profile, and load-carry- p 
ing ability. The concept, while not 

slated for production, also makes i 
a statement as to the future of the 

Mercury Division, which hopes to | 
represent a new combination of 
sporty styling and utility.—D.M. n 


Look, Ma, no "B" pillar: 
Mercury's 


Your Future? Plastics Sculpted Sedans 


WHILE DEVELOPMENT continues 
on several methods of making cars 
from composite materials rather 
than from steel, Chrysler’s Pronto 
concept car gives a hint of howa 
plastic vehicle would look. 

In fact, the Pronto is based on 
the all-steel Neon, but designers in- 
corporated several characteristics 


CHRYSLER, LAUNCHING the first two 
of the four full-size sedans being 
introduced in the next 18 months, 
steers in a sharp new direction for 
the “family” sedan. 

First to be unveiled are the new 
Chrysler Concorde and Dodge Intrepid, 
which share a 113-inch wheelbase 
chassis and a new high-output, all- 
aluminum engine line. (A new Eagle 
sedan and LHS-replacement luxury car 
will follow soon.) The new engines, 
with 2.7-liter and 3.2-liter displace- 
ments, were designed to reduce noise 
with a high specific output. Both bod- 
ies use the long wheelbase for expan- 
sive interior room, similar to that of 
the LH sedans they will be replacing in 
the 1998 model year. None of this 


Pronto's dull finish anticipates molded-in color. 


of molded plastic into the theme. 
Most visible is the flat finish, which 
can use molded-in color in lieu of 
paint. Less prominent, but equally 
important, are the pronounced 
body-panel gaps needed to accom- 
modate expanding plastic. The 
roof salvages a molded rubber top, 
a throwback to a popular feature 
on many mid-20th-century Euro- 
pean sedans. 

This jaunty “city car” is a low- 
cost exercise without the look or 
feel of cheapness, Chrysler says. 
Manufacturing methodology is still 
several years away, but the future 
may yet belong to plastic.—D.M. 


[ COOLANTS | 
The Sniff Test 


PRESTONE IS trying to keep its 
coolant from going to the dogs. A 
commonly used automotive coolant 
can be poisonous to family pets, 
particularly canines. Ethylene gly- 
col is toxic to humans as well, but 

a pan of the used solution recently 
drained from the radiator is proba- 
bly more appealing to Fido. 
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Coolant manufacturer Prestone 
says a study undertaken at a major 
veterinary school indicates that 88 
percent of thirsty dogs ignored a 
dish of ethylene glycol, while the 
rest liked what they saw and 
attempted a lick. The company also 
notes that antifreeze doesn't make 
the top-10 list of dog poisoning 
causes. (Poinsettias do, for example.) 

Regardless, efforts to find a sub- 
stance that makes antifreeze un- 
palatable to dogs and other pets 


[AUTOMOTIVE 


seems to have limited the design of 
the exterior, however—the sculpted, 
flowing shape is reminiscent of the 
grand era of European sports sedans 
and sports cars. The total package is a 
deceptively pleasing combination of 
interior room and exterior allure. 

Like most manufacturers, Chrysler is 
making a serious effort to create differ- 
ent designs for its individual divisions, 
and it’s more successful at this endeavor 
than most. The Concord now takes on 
a Ferrari-esque theme with its oval- 
shaped grille opening, and the Dodge 
is an even more aggressive design. 

The chassis also has been re- 
designed, mainly for enhanced struc- 
tural integrity. The doors are stamped 
in one piece, and structural cross 
beams are used at the suspension front 
and rear.—D.M. 


The new Dodge Intrepid. 
design closely resembles. 
last yei concept cars 
from Chrysler Corp. 


continue, so far unsuccessfully. A 
so-called aversant ingredient would 
have to survive intact in the hot en- 


] 
i 

i 

i 

! gine cooling system. A less toxic al- 
¦ ternative to ethylene glycol is 

| propylene glycol, a close chemical 

| relative. Prestone recently intro- 

i duced a propylene glycol coolant 

! called Prestone Low Tox. It warns, 
| however, that while propylene gly- 
! col is safer (toxic effects are less se- 
| vere and more easily treated), it is 

i not safe.—D.M. 
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wheels, yet the silver-starred SUV 
still bears a strong kinship to this 
brand’s luxury sedans. 
The engine is a new 
215-horsepower, 
3.2-liter V6 with 
an aluminum 
block and 
heads, twin- 
plug ignition, 
and three valves 
per cylinder. A 
five-speed automatic trans- 
mission delivers power to all four 
wheels through a dual-range Borg- 
Warner transfer case. In lieu of lim- 
ited-slip or locking differentials, the 
Mercedes sport utility in- 
x-.  troduces electronic trac- 
\ tion control that 
works in conjunc- 
tion with antilock 
brakes to check any 
wheel that’s on the 
verge of spinning, 
thereby diverting 
torque to wheels 
with more traction. 
The M320 de- 
parts from the 


ШЕШ 
Mercedes’ Plush Utility 


WHAT'S THE difference between a 
car and a truck? The distinction is 
more subtle now that Mercedes- 
Benz has taken the wraps off its 
1998 M320 sport-utility vehicle, 
which will be introduced this fall. 
The exterior is assuredly truck- 
like (though significantly less aggres- 
sive than the All Activity Vehicle 
concept Mercedes showed more 
than a year ago). The chassis is also 
more truck than car. А deep-sec- 
tion, boxed-steel frame bridges the 


The Mercedes SUV ex- 
terior has many design 
elements of a 
luxury car. 


Oldsmobile's Intriguing Sedan 


Open center 
differential 


Box-section frame 


for stiffness, underlies the 


most common suspen- 
sion on SUVs—a solid axle 

at the rear with either an indepen- 
dent, or another solid, axle at the 
front. Instead, four-wheel indepen- 
dent suspension is provided by 
forged-aluminum control arms, front 
torsion bars, and rear coil springs. In 
addition to the requisite leather and 
wood trim, the M-class interior fea- 
tures door-mounted airbags for front 
passengers, and third-row seats 
available as a dealer-installed option. 

Expect a price of $35,000 for the 
base M320. Adding a Bose sound 
system, leather, wood paneling, and 
power seats will push the sticker to- 
ward $40,000.—Don Sherman 


of running with the imports on challenging roads. 


with traction control 


A conventional frame, boxed-In 


Mercedes’ sleek new body shell. 


THERE'S LITTLE MYSTERY about where Oldsmobile is aiming 
its Intrigue sedan. It has raised the crosshairs just above 
the Accord to target the more expensive Nissan Maxima. 
Olds’ new midsize sedan is 
slightly larger inside and out, 
and comes with every import 
trait in the book except over- 
seas shipping documents. 

What helps make this 
Kansas-made sedan seem like an 
‘import is an aggressive driving 
personality and a highly func- 
tional interior. The Intrigue’s 
3.8-liter V6 engine and electron- 
ically controlled four-speed automatic transmission handle 
their tasks with Clinton-Gore rapport. While it lacks the lean 
curb weight, multivalve combustion chambers, and lofty red- 


line of a Maxima or Toyota Camry, the Intrigue is quite capable 
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Oldsmobile's midsize Intrigue sedan takes on the Imports. 


Surefootedness comes from independent strut suspension, 
front and rear. Shock absorbers are filled with synthetic oil 
and configured with four-stage valving for firm, consistent 
damping. Communicative, slack-free steering is the result of a 
sliding-spline connection to the 
speed-sensitive rack-and-pinion 
gear, and a Teflon-coated rack- 
support bushing. 

Rather than attempting to 
provide something for everybody, 
Oldsmobile walks a narrower 
path. Trimming powertrain varia- 
tions and eschewing a bench 
front seat and skinny tires from 
the mix enabled engineers to 
focus on their goal of delivering one great car. Assuming the 
Intrigue arrives this summer with a base price tag well below 
$25,000 as expected, it'll make a worthy addition to any im- 
port sedan buyer's shopping list.—D.5. 
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EDITED BY CHRIS O'MALLEY 


Broadcast Ooze 


RECENTLY, SOME 60,000 people 
watched as a patient underwent knee 
surgery at the German Cancer Re- 
search Center in Heidelberg. No, it 
wasn't performed in a sports arena. 
The operation, which involved two 
different surgical techniques to re- 
place cruciate ligaments, was broad- 
cast live on the Internet to physi- 
cians and medical students all over 
the world. Observers—who viewed 
images of the procedure as well as 
written comments from a modera- 
tor and one of the participating 
surgeons—were invited to send 


questions by e-mail to experts stand- 


ing by at the Heidelberg center. 
The event, the first-ever trans- 
mission of live surgery, paves the 
way for “а new source of learning 
and professional discourse," claims 
Helmut Fluhrer, founder of Health 


Power to the Clones 


APPLE COMPUTER MAY BE having its troubles, but a small 
group of Macintosh clone makers are thriving by building 


faster—and in some cases, 
cheaper—machines. 

Power Computing (800- 
999-7279) offers a little of 
both. Its new PowerTower 
Pro models each use a pair 
of PowerPC 604e microproces- 
sors (225- or 250MHz), mak- 
ing them the fastest Mac 0S 
machines ever. But if their 
$4,995 to $5,995 price tag 
is beyond your budget, Pow- 
er has also introduced a new 
200MHz model, the Power- 
Base 200, that sells for 


| os or 


Online Service (HOS), the Munich- 
based company that broadcast the 
operation. HOS plans to broadcast 
other surgical procedures this year, 
primarily as a means for doctors 

to learn about new techniques. 
“Оп certain occasions, live trans- 
mission on the Internet will enable 
surgeons to get second opinions 

in the middle of a procedure," ex- 
plains Christian Sachse, editor-in- 
chief of HOS. 

These broadcasts will become 
more commonplace as the rate at 
which data can be transmitted over 
the Internet increases. In the mean- 
time, Sachse says, HOS is working 
on ways of getting around that bot- 
tleneck. One strategy is to send text 
over the Internet and combine it 
with video images stored on a CD- 
ROM. You can find a brief summary 
of the original surgical procedure, 
with pictures and text, on the HOS 
Web page (http://www.hos.de). 

— Steve Nadis 
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The Body Electric 


YOUR BODY IS a great conductor— 
and IBM would like to take advan- 
tage of you. With something called 
a Personal Area Network, that is. 
Scientists at IBM's Almaden Re- 
search Center found that if you put 
a small transmitter in your pocket 
and a receiver in your hand, your 
body will complete the loop, creat- 
ing the most personal of networks. 
It could be the ultimate in elec- 
tronic convenience. Imagine shak- 
ing hands with someone and 
electronically exchanging business 
card data at the same time. Or hav- 
ing on-body devices “talk” to each 
other, such as a pager transferring a 
phone number to a cellular phone. 
The current required to transmit 
this type of data is just one billionth 
of an amp, lower than the electrical 
currents that occur naturally in the 
body. The transmission rate of 
ІВМ” prototype is equivalent to a 
2,400bps modem, but speeds could 
reach up to 400,000bps in theory. 
—Suzanne Kantra Kirschner 


$1,995—with monitor and modem. Umax Computer (888- 
625-8629), meanwhile, has introduced the fastest single- 


The PowerTower Pro 240 packs twin PowerPC chips. 


processor Mac OS system, a 240MHz model called the 
SuperMac $900 ($5,795). Motorola and DayStar Digital also 


sell Mac compatibles, 

Apple has faster and less 
costly Macs of its own in 
the works, and has recently 
introduced version 7.6 of 
the Mac 05, which offers 
improved Internet access. 
By year end, it hopes to de- 
liver an entirely new oper- 
ating system based on 
technology from Next Soft- 
ware, which it recently pur- 
chased, bringing former 

- Apple chairman Steve Jobs 
back into the Apple fold.—C.0. 
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Of Minds and Machines 


“IAM A HAL 
9000 Computer 
... I became opera- 
tional at the HAL 
Plant, in Urbana, 
Illinois, on Janu- 
ary 12, 1997.” 
You know the 
story. And if real 
life imitated the movies, instead of 
the other way around, the malicious 
star of Stanley Kubrick’s 2001: A 
Space Odyssey would be a mere 
babe at this point. But hold the 
mainframe a minute: Is the idea of 
a sentient, much less all-knowing, 
computer even in the realm of pos- 
sibility? Is anyone even working on 
this kind of thing? The real-world 
answers might surprise you. 


BY GINA SMITH 


Now, you probably remember 
the whole brouhaha surrounding 
last year’s chess match between an 
IBM supercomputer and world 
chess champion Gary Kasparov. 
Kasparov won the match, but the 
machine made history when it beat 
the champion in a single game. “If 
beating Kasparov at chess is the 
measure of intelligence, then none 
of us is intelligent,” says Doug 
Lenat, a scientist who ought to 
know. For the last 10 years, he’s 
been working on creating a software 
program with, as he puts it, com- 
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mon sense. That, he says, will be 
the true measure of machine intelli- 
gence, not chess. 

It’s no short order. Lenat and his 
staff in Austin, Texas, have been 
painstakingly teaching the pro- 
gram—Cye, they call it—more than 
two million commonsensical state- 
ments. Water is wet, for instance. 
Or, birds have feathers. Lenat hopes 
Cyc will eventually be able to take 
those common sense statements 
and “reason” on its own. “Human 
common sense is enormous,” he 
says. “All we're doing with Cyc is 
giving it the tools that will enable it 
to learn more...the same way that, if 
you have a young child, you don’t 
teach it everything it’s going to 
know in life. You teach it enough so 
it can go to school.” 

Scientists working near MIT in 
Cambridge, Massachusetts, are at- 
tempting a dramatically different 


approach. Here, anyone with an in- 
vitation can meet a robot called 
Cog. Vaguely human-looking, it 
flails one “arm” around—like a baby. 
Its “dad,” Lenat's former student, 
Rodney Brooks [see *The Bad Boy 
of Robotics," June '95], says Cog 
really is a baby. *I would say that in 
human years, it's about the equiva- 
lent of a one-month old—even 
though we've been working on it 
for three years," explains Brooks. 
Cog's approach to creating an ar- 
tificially intelligent machine is, in 
the eyes of many AI experts, an un- 
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orthodox one. Instead of giving it 
rules to base decisions on, he's try- 
ing to create a machine that simu- 
lates the way human babies learn— 
through the senses of sight, sound, 
and touch. Cog's eyes are cameras, 
its ears are microphones, and its 
“hand” is constantly reaching out to 
“touch” someone. "We're trying to 
make it learn about the world 
through the same development cy- 
cle," he says. *During its first three 
months of life, babies learn an awful 
lot, remember.... Right now, it's re- 
ally just concentrating on hand-eye 
coordination—we want it to be able 
to look toward sounds it hears. We're 
also working on making it under- 
stand human faces.? Brooks hopes 
it's only a matter of time before his 
“baby” starts using the accumulated 
information it gets from its “senses” 
to start making discoveries on its own. 
Neither scientist can say for cer- 
tain when his creation might 
actually develop into some- 
thing a human might call 
"aware," or even when it might 
be able to do something as 
uniquely human as tell a joke. 
It could take decades or cen- 
turies, they say. But what's in- 
teresting is that both are 
teaching their creations a 
value for human life early on. 
Cog, for instance, is being 
taught to "like" human faces. 
Of course, as both point 
out, it isn't technology that's 
inherently good or evil. It's the ap- 
plication of it. Think of the splitting 
of atoms. Or gun powder. Inevitably, 
the development of smart comput- 
ers will pose some tough philosophi- 
cal questions—like, for openers, is it 
OK to turn a troublesome one off? 


Gina Smith appears regularly on 
“Good Morning America," and 
nightly as host of The Discovery 
Channel's "Cyberlife." Send com- 
ments to PSLetters@aol.com. 
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BUSINESS IS A 
_ DOG-EAT-DOG WORLD. 


UNLEASH THE POWER OF 
TWO UNBEATABLE NOTEBOOKS. 


Sink your teeth into superior performance with two new 
Notebooks that take the award-winning Micron” TransPort™ 
design to new heights. The Micron TransPort XPE offers the 
latest in portable technology built onthe 3 
new Mobile Inte! Pentium® processor 
with MMX” technology. You get 
unprecedented multimedia 
Capability, including dynamic full- &8 
motion video, making this notebook 
the first true desktop replacement. The 
TransPort MRX gives you full-feature multi- “ 
media in an affordable notebook. Two aggressive new 
tools for today’s business. 


COMMON FEATURES 
Intel 430MX Mobile PCI chip set 


256KB L2 pipeline burst cache p 
РО graphics accelerator (IMB EDO RAM A 


in MRX, 2MB VRAM in XPE) / ‘tel 
Pickca Point" dual pointing devices in ide 
Sound Blaster” 16-bit stereo sound i 
Bui stereo speakers and microphone 
CardBus- and zoomed . 
a pentium 
2 inared ports, 1 front, 1 rear 
‘S-video and NTSC-video capability 
Buin game port (PE models only) 
2 modular expansion bays (EX CD-ROM drive, ratel. 


Syar/yeaimiedMconroe*vernty pentium’ 
MICRON TRANSPORT XPE 


166MHz Mobile Inte Pentium. $ 
processor with MMX y 


Bus. lease $170/mo. 


150MHz Mobile intel Pentium $, 
ии 34999 
MICRON TRANSPORT MRX 

FULL-FEATURE MULTIMEDIA MADE AFFORDABLE. 

1З3МН; Mobile Intel Pentium processor $ 

16MB EDO RAM (48MB max) 3.199 
1468 removable hard drive , 

11.3" active matrix color display, 800x600 Bus ease $109/m0 
CALL NOW FOR DETAILED PRICING, 

OPTIONS AND FREE PRODUCT-DEMO DATA SHEET. 


MICRON POWER" WARRANTY 

"yes Vott wart т rro ra memory Уни itd sym way 

Micon Sales Hours: Mon-Fri Ga: 10pm, Sat 7am pm (MT) - Technical Support Arabie. 
24 Hours A Day Days A Week ` Taie from Мел. 5800-708-755 

Tole Кот Canada: 800-708-1758 - Tole from Puerto Ro: 800-708-1756 
"rteratorel Fax 206-893-7293 - кйзтайола Sales 208-893-8970 
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Earth Sounds 


WOULD YOU LIKE to study planet 
Earth over time, see its climate 
change, watch continents drift and 
populations shift? Or would you 
rather find the obscure village your 
great-grandparents came 
from? Until a storage medium 
comes along that’s bigger than 
CD-ROM (namely, DVD - 
ROM), you'll need 3D Atlas 
'97 ($50) from Creative Won- 
ders and 3D Talking Globe 
($35) from Now What Soft- 
ware to go in both directions. 
Though not intended as a 
set, these geography CD- 
ROMs complement one an- 
other. A nuts-and-bolts atlas 
and gazetteer, 3D Talking Globe ! 
offers the added ability to pro- i 
nounce some 3,000 jawbreaking ! 
place names and the eye-appeal of | 
its three-dimensional topographic — : 


Taxing the System 


ч ADMITTEDLY, NO PART of doing your 

° taxes is appealing, save perhaps for 
getting a refund, And that is the carrot 
in electronic filing: getting your refund 
faster. But while more people use tax 
preparation software each year, elec- 
tronic filing is still a long way from real- 
izing its potential. 

You still can't file directly to the IRS 
via your PC. A professional tax preparer 
can, and so can the processing centers 
run by tax software companies. Even 
then, the process isn't totally paperless 
and may not save much time. It works 
like this: Using a PC, modem, and tax 
program (such as TurboTax, MacInTax, 
or TaxCut), you prepare your taxes on 
the computer screen, importing data 
from checkbook programs like Quicken 
or Money if you use them. You then 
send the return via modem to a pro- 
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globe, rendered from satellite im- 
agery. After six zoom levels, the 
close-up perspective switches to a 
Hammond world political map. You 
can flit from here to there simply 
by spinning the compass or globe 
icons in the toolbar, or by using the 
program search function. 

By comparison, the country “data 


cards" of 3D Atlas '97 are merely his- 
torical and statistical abstracts. But 
the agenda here is different. This ti- 
tle makes extensive use of multime- 
dia—much of its video and graphics 


cessing center (usually one run by the 
software vendor). The processing cen- 
ters convert the returns into a form the 
IRS requires and sends them to the IRS 
in a batch. But you'll also have to send 
some paper forms to the IRS, mainly to 
verify with your signature that you are 
filing electronically. And you'll have to 
pay a small fee (typically $10 or $15) 
to the service center. 

In theory, your refund—if you're 
getting one—will show up several 
weeks sooner than if you filed the old- 
fashioned way. Realistically, accoun- 
tants say it depends more on your 
timing than your filing method. Early 
returns yield a quick check. Late re- 
turns can take two months or more. 

Still, tax software can make prepar- 
ing your own return faster and more 
accurate than with pencil and paper— 
especially when coupled with an elec- 
tronic checkbook program.—Jon Pepper 


come from the ABC television net- 
work. It includes narrated documen- 
taries on environmental topics, and 
time-lapse studies of climate and ge- 
ologic change. Its zoom levels pene- 
trate to the inner-space of ocean 
trenches while its flight simulators 
study surface wonders. 

The 1997 version of 3D Atlas 
can be updated via modem from 
the Web or America Online. Both 
titles are available for Windows PCs 
and Macs, and have note-making 
and cut-and-paste functions for stu- 
dents, along with available teachers 
guides.—Stephen A. Booth 


Even if you don't file electronically, 
you can get can plenty of tax help 
online. Here are a few tax sites you 
can tap into: 


Internal Revenue Service 
http;//www.irs.ustreas.gov 

The official source for federal tax forms. 
State Taxation Information 
http://ourworld.compuserve.com/ 
homepages/stahl/statinfo.htm 

Tax links to all 50 states. 

NetTax '9X 

http://www.nettax.com 

Free tax-calculating software. 


1040.com 

http://www.1040.com 

News, tips, forms, and a database of 
local tax preparers. 


H&R Block 

http://www. hrblock.com 

Your tax questions answered, and re- 
funds estimated. 
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WEB WATCH 
Our monthly Web Filter 
(Addresses preceded by http://) 


AirPage 
stega.smoky.org/~dlevin/ 
Aircraft fans land here. 


Science for the Millennium 


www.ncsa.uiuc.edu/Cyberia/Expo/ 
A multimedia astro-expo. 


Great Circle Distance Calculator 
www.atinet.org/~steve/cs150/ 
The shortest distance between any 
two points. 


Theater of Electricity 
webcrawler.com/select/phys. 
23.html 

How the juice flows, with video. 


Edison National Historic Site 
www.nps.gov/edis/ 

His lab and home, marking the 
150th anniversary of his birth. 


Center for Mars Exploration 
cmex-www.arc.nasa.gov/ 
Ground zero for Red Planet searches. 


The Whole Brain Atlas 
www.med.harvard.edu/AANLIB/ 
home.html 

Honey, I've X-rayed the brain. 


Black Holes and Neutron Stars 
www.gti.net/cmmiller/blk 
pre.html 

What happens when stars die. 


The IBM Patent Server 
patent.womplex.ibm.com/ 
A quarter-century of U.S. patents. 


Hometime’s How-to Center 
www.hometime.com/pc1.htm 
Home improvement from TV land. 


Residential Energy Efficiency 
Database 
www.its-canada.com/reed/ 
Keeping your house in shape. 


Robots and Space Toys 
www.virtual-pc.com/brianh/ 
Robots from the ‘50s to the ‘70s. 


Answers.com 
www.answers.com 
Researchers answer questions. 


— Suzanne Kantra Kirschner 
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Web Channeling 


BRING THE WEB to TV? There may 
be no need. Online services are look- 
ing more like television all the time. 


y 


© 


MSN is among the services mimicking TV. 


The online interface du jour is a 
collection of channels offering 
news, sports, weather, and original 
programming. This approach was 
started by America Online and now 
appears on the recently relaunched 
Microsoft Network (MSN). The 
channel motif also shows up on 
Constellation, a new software distri- 


Digging for Dinosaurs 


I SCANNED MY field notes. We still 
needed half a dozen bones from the 
excavation site to complete the 
fossil Tyrannosaurus rex. I 
boarded the lift and slowly de- 
scended into the dark shaft. At 
the bottom, I used a pick to 
extract fossils, scanned them 
to verify their ages, and then 
brought them all up to see if 
they fit. 

I'm not a paleontologist, but 
I play one on CD-ROM. It's 
easy with Dinosaur Hunter ($30, 
for Windows PCs or Macs) from 


DK Multimedia. It's not merely [- mem 


a skeleton you're building, ei- 

ther: When a skeleton is completed, 
an animated, red-eyed, roaring rex 
appears, leers overhead, and then es- 
capes to thunder through the rest of 
the "halls" on the disk. Several dif- 
ferent types of dinosaurs were stomp- 


bution system from Netscape, and 
on a number of other PointCast- 
style “Webcasting” or Web-feed sys- 
tems, such as BackWeb. 

Why all the emphasis on chan- 
nels? Many companies now think 
the Web is simply too unstructured 
for consumers, so the idea of collect- 
ing groups of services under chan- 
nels has a lot of appeal. It’s far easier 
to click on the “Newsstand” channel 
on America Online and browse 
among its offerings than to find news 
on the Web, for example, even 
though plenty of news is out there 
on the Web. And to distinguish 
themselves from each other and 
gain subscribers, services such as 
America Online and MSN are ven- 
turing into original content that’s 
unavailable elsewhere, ranging from 
soap operas to sports shows. With 
its association with NBC, Microsoft 
is hoping to deliver an actual merger 
of television and Internet content 
via its MSNBC venture.—].P. 


ing around by the time I moved on. 
For more prehistory, tour the 
“museum,” stopping at any of 50 di- 
nosaur exhibits for animated expla- 
nations and text. Or visit the 
Museum Store, where you can 


Hunter lets you live out your prehistoric fantasies. 


make printouts of posters or post- 
cards, masks, stationery, and more. 
Still haven’t had enough? With your 
installed browser, you can leap di- 
rectly to DK’s Dino Online Web 
site.—Mariette DiChristina 


ORBIT OF IMAGING SATELLITES 
Perigee 
(low point) 
180 miles 


Titan-3 shroud 


À 


xi Rotating mirror 

) KH-11 KENNAN 
Г? Launched begin- 
ning in 1976, the 
KH-11 was the first 
spy satellite to pro- 
vide photographic 
images in real time. 
It transmitted 
encoded pictures up Е 
to communications 
satellites, which 

in tum relayed them 
down to Earth. 


Secondary 
mirror 


Apogee 
(high point) 
600 miles 


Recovery A Cassette 
vehicle 


Film path 
Recovery 
vehicle Cassette 


KH-4 CORONA E i fo UT ta X 


Stereo America's first spy satellite, 
panoramic d Corona ejected film capsules " 
cameras that were retrieved in mid- » е - ja 
air by a cargo plane. Corona ( () e| Г 5 9 m \ ГО f 
took more than 800,000 2} study p 
1 photographs between 1960 
Film supply and 1972. The program 
canister was declassified in 1995. 
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| Big Bird's primary mission was to capture wide-field 
Images, but it was also able to take high-resolution 
surveillance images. First launched in 1971, it was 
instrumental in monitoring Soviet missile tests. 


ON DECEMBER 20, 1996, a Titan rocket 
as tall as a 20-story building lifted off from 
Vandenberg Air Force Base in California, 
and thundered out over the Pacific Ocean 
and into space. It was carrying one of the 


U.S. government's biggest secrets. 


The Titan was built for only one purpose: to place in- 
telligence-gathering satellites in orbit. The importance 
and the complexity of these satellites can be gauged by 
what they cost: as much as $800 million or more apiece, 
more than a B-2 bomber. But while a military aircraft will 
serve for decades, a spy satellite does well to remain fully 
operational for five years. The Pentagon spends well over 
a billion dollars annually just to maintain its constellation 
of about 20 intelligence satellites. 

The world of spy satellites has an Alice-in- Wonderland 
quality. The existence of the National Reconnaissance 
Oftfioe; the Peniagonagenoy reaponsible for the develop- 
ment and operation of all intelligence satellites, was not 
even acknowledged until a few years ago. Now the NRO 
has its own Web site. But even the most basic informa- 
tion about any spy satellite launched in the last 25 years 
remains secret. The NRO will not reveal the names of 
any of its spy satellites, what the satellites are designed 
to do, how many have been built, who built them, or 
how much they cost the taxpayers who foot the bill. 
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By Bill Sweetman 


Government officials are loath even to utter the words 
“reconnaissance satellite.” Obscure phrases such as “na- 
tional technical means” are more career-enhancing. And 
yet everyone knows that spy satellites exist. The launch of 
a massive Titan rocket is about as inconspicuous as a 
heavy-metal gig in a Trappist monastery. 

The whole world knows how good the images from a 
reconnaissance satellite can be, because a Navy intelli- 
gence analyst named Samuel Morison gave satellite pho- 
tographs of the Soviet Union’s first full-size nuclear- 
powered aircraft carrier, under construction at a Black Sea 
port, to Jane's Defence Review magazine in 1984. The im- 
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SPY SATELLIT 


FROM A VARIETY OF 


ages are of such high resolution that you can see individ- 
ual vehicles and workers at the shipyard. 

But because of the secrecy surrounding spy satellites, 
few people know what these giant eyes in the sky look 
like, or how they work. If John Pike and Charles Vick 
have their way, that will soon change. 

Pike, an opinionated policy consultant with a trade- 
mark Tennessee drawl; and Vick, a meticulous engineer 
and draftsman, work for the Federation of American Sci- 
entists, an advocacy and lobbying group often critical of 
the Pentagon’s secretive ways. From the Federation’s of- 
fice in a modest row house a stone’s throw from Capitol 
Hill, Pike and Vick have developed a formidable database 
of information about the NRO's secret satellites. Most of 
the technical details that follow are based on their work. 

Pike and Vick have assembled their picture of the spy 
satellite program from a variety of public sources. For 
example, the massive amounts of money spent on these 
spacecraft can be deduced from company reports and 
Pentagon budgets. Also, companies that work on spy 
satellites sometimes adapt components—ranging from 
solar arrays to camera mirrors—for unclassified military 
programs or commercial satellites. Additional details are 
gleaned from obscure technical papers and trade shows. 

Titan launches supply more clues: The trajectory of 
the launch reveals the satellite’s orbit and therefore its 
likely function, and the frequency of launches indicates 
the rate at which satellites are being replaced. “Shroudol- 
ogy” also plays a part: The shroud, the casing that pro- 
tects the satellite as it ascends through the atmosphere, 
varies in size and shape depending on what is inside. 

Spacecraft in low orbit are visible with simple tele- 
scopes, and high-quality amateur equipment can classify 
them according to their brightness and color. Changes 
in orbit can mean that a satellite’s task has changed, and 
observers can determine when a satellite has been brought 
out of orbit, according to Canadian amateur astronomer 
Ted Molczan, an avid satellite watcher. 

With professional telescopes, it is possible to capture 
images clear enough to show an orbiting spacecraft’s size 
and the layout of its main components. Most such tele- 
scopes are owned by organizations with government ties 
(such as universities) and, to date, none of these organiza- 
tions has been willing to risk the government’s wrath by 
deliberately publishing an image of a spy satellite. 

Only one spy satellite has been declassified: the KH-4 
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Keeping an Eye on the Pentagon 


John Pike (left) and Charles Vick dig through 
obscure journal articles and defense-contractor 
budgets for clues about spy satellites 


Corona, the Wright Flyer of reconnaissance spacecraft, 
first successfully flown in 1960. Compared with today’s 
satellites, Corona was simple and inexpensive. 

The exposed film was stored in *buckets"—one on 
the first KH-4s, two on later versions—that were released 
from the satellite and recovered in mid-air by modified 
Air Force cargo planes. The satellite’s useful life was short, 
but no fewer that 145 Coronas were flown before the de- 
sign was retired in 1972. 

Long before then, the Air Force and CIA had begun 
a quest for a space reconnaissance system combining 
high resolution with long endurance. The first attempt 
was the Air Force’s Manned Orbiting Laboratory. Pub- 
licly billed as a two-man space station served by the Gem- 
ini capsule, its real task was reconnaissance, and it carried 
the secret designation KH-10. (KH, an abbreviation for 
keyhole, is the code name for a series of satellite designs, 
some of which were never built.) KH-10 was canceled in 
1969 because its costs were rising out of sight, and the 
CIA’s preferred solution, an unmanned spacecraft called 
KH-9, nicknamed Big Bird, promised to work better. 

Big Bird was aptly named. Three times larger than any 
previous reconnaissance satellite, it carried four film-re- 
turn capsules and a stereo pair of cameras, each with a 
mirror lens five feet in diameter. Under ideal conditions, 
the satellite was able to produce images with a resolution 
of six inches. Nineteen Big Birds were flown between 
1971 and 1986, and one of the later craft remained opera- 
tional for an unprecedented 270 days. 

The Air Force became adept at snatching film capsules 
in mid-air, but getting imagery from space to the ground 
was the weak link in the system. If the CIA wanted an 
image, the satellite operators had to decide whether to 
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LACROSSE 


First launched in 1988, the Lacrosse uses radar to see 
at night, and through cloud cover. Radar data can be 
enhanced by computers to make it easier to see shapes, 
even of objects hidden beneath soil, sand, or snow. 


Deployed stealthing material 


Data relay dish 


Solar panel 
array 


wait until the next film bucket was full, or to bring а cap- 
sule down immediately and use up a quarter of the space- 
craft's capacity. The end of this dilemma came in 1976, 
with the launch of the first KH-11 Kennan, one of the 
most remarkable military devices in history 


The КН-11 is a cylinder, more than 40 feet long and Launched in 1990, the AFP-731 is believed to be among 
the first in an improved series of KH-11s, called KH-12. 
The military equivalent of the Hubble Space Telescope, 
18 tons, fully fueled, and is made in two main sections. A diia sello Ya more móneavorsila, eicaltler andl bas 
short, slightly wider section called the “bus” contains the better low-light capabilities than its predecessors. 


10 feet in diameter for most of its length. It weighs about 


main rocket engine, which puts the satellite 


orbit, and small side thrusters that steer the cra 


bus carries the fuel tanks and the flight control that reflects it roughly 90 degrees onto the primary mir 
The other major section is the camera. Runnir ror. The oblique mirror rotates slightly during the expo- 
length of the satellite is a hollow tube containing a folded sure to compensate for the satellite’s motion as it travels 


optical system, like a reflector telescope or a mirror-type around the Earth at 17,500 mph. 


telephoto lens, with a primary mirror 12 feet in diameter The primary mirror focuses the image onto a smaller, 
Made of a thermally stable glass, the mirror is cast in the movable mirror, which scans the image across the space- 
form of a honeycomb, to provide rigidity and strength craft's primary sensor: an array of charge-coupled devices 
without the weight of a solid mirror, and is ground to an (CCDs), similar to the CCDs in a home video camera. The 
accuracy of less than one-quarter the wav gth of | CCD was the breakthrough that made the KH-11 possi- 


Light from the subject enters the camera throt ble, because it was the first electronic device that could 


port on the satellite’s side, striking a flat, oblique mirror provide resolution approaching that of film. The elec 
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reflector 
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Stowed 
reflector 


From a geosynchronous orbit, SIGINT (signals intelli- 
gence) satellites such as Vortex and Double Magnum 
listen in on electronic communications, including missile 
telemetry that can be used to verify treaty compliance. 


Solar array B. Bus 


Downlink dish 


tronically recorded image is then encoded and transmit- 
ted to Earth via a communications satellite. 

How good is the camera's resolution? Both optical 
theory and anecdotal evidence suggest that the rumor 
about *reading license plates in the Kremlin parking lot" 
isn't far from the truth. Arms treaties in the Cold War 
era set limits on missile improvements that would have 
changed the diameter of a missile by barely three inches 
—and since satellites are the means by which the treaties 
are verified, it has to be assumed that the satellites could 
see such a change. Ponder that the next time you're sun- 
bathing in the privacy of your own backyard. 

An imaging satellite is launched into a “sun-synchro- 
nous" orbit, slightly offset from a purely polar orbit. As 
the satellite spins around the poles, Earth rotates be- 
neath its track. The normal orbit is elliptical, with an 
apogee (high point) of about 600 miles and a perigee 
(closest approach) of 180 miles. The perigee is located 
over the middle and upper latitudes, where most of the 
important intelligence targets are found; the satellite 
passes close to these targets, and then rises to its apogee 
to reduce drag and conserve fuel. 

The United States usually flies two KH-11s at a time. 
Their orbits are staggered, so that a satellite passes 


46 


within imaging range of any point on Earth once 
every two days. 


Some orbits are mysterious. Among satellite trackers, 


the real head-scratcher is the satellite known as АЕР. 
Soon after the space shuttle Discovery launched the 
satellite in February 1990, the Russian government an 
nounced that it had detected debris where the AFP-731 
should have been, giving the impression that it had bro- 
ken up. But in October 1990, Molczan traced an uniden- 
tified-object report back to AFP-731's last known orbit— 
the errant spysat had been found, in an unusual 500-mile- 
high circular orbit. One month later, it vanished again. 

Observers say that AFP-731 could hardly have failed 
on the eve of the Gulf War without some word leaking 
out. Pike and others speculate that it may have been the 
test bed for a more survivable “warfighting” satellite that 
uses a light-absorbing shroud to shield itself from view. 
Satellite trackers also speculate that AFP-731 may have 
been propelled into a different orbit, with its apogee over 
the middle latitudes, to give it more time within sight of 
the Gulf theater at the expense of resolution. 

AFP-731 is believed to be the first of a new series of 
satellites known as Improved KH-11 or KH-12. In the late 
1970s, the NRO intended to replace the KH-11 with a 
much larger satellite that would be launched by the shut- 
tle. After the Challenger disaster, the NRO and Air Force 
canceled most of their shuttle launches and ordered 
more Titans. AFP-731 flew on the shuttle, but later satel- 
lites in the series were redesigned to fit on the Titan. 

These large imaging satellites are produced at such a 
low rate that they are custom-built, one at a time. No 
satellite is exactly like its immediate predecessor, and each 
incorporates the latest technology. Since the first КН-115 
were introduced, the satellites have probably been im- 
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Shot July 1984 by a КН- 
11 satellite from a dis- 
tance of 504 miles, this 
photo shows the Soviet 
Union's first full-size 
nuclear aircraft carrier 
under construction at a 
Black Sea shipyard. 


MAY NOT BE FAR FROM THE TRUTH. 


proved in many ways. For example, experts like Pike and 
Vick believe that the newer satellites can see better un- 
der moonlight or starlight by using the latest electronics 
to increase the amplification on the CCDs. 

The КН-115 are not the only imaging satellites devel- 
oped by the NRO. In 1983, the NRO started work on a 
reconnaissance satellite that, unlike the KH-11, would 
work on the darkest night or against intelligence targets 
covered by clouds. Code-named Lacrosse, it was designed 
to be launched on the shuttle, and carried a large antenna 
for a synthetic aperture radar (SAR). 

A radar’s resolution is limited by the aperture or size 
of its antenna. SAR gets around this problem by adding 
together a series of radar snapshots to produce a detailed 
map of stationary objects. The effect is the same as if the 
satellite had an immense antenna. 

Two Lacrosse satellites are in orbit, and both are rela- 
tively old. The first was launched by a space shuttle in 
December 1988, and the second by a Titan rocket 
in early 1991. According to recent reports, at least one 
Lacrosse is still operational, and was used to detect 
craters made by cruise missile attacks on Iraq in Septem- 
ber 1996. A new version of the satellite, with a higher-res- 
olution radar, is believed to be under development. 

The NRO has also developed and launched a series 
of signals intelligence (SIGINT) satellites. Although these 
“electronic eavesdropping” satellites are not as large or 
spectacular as the КН-11 and Lacrosse imaging space- 
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craft, they can provide valuable information about the 
intentions and capabilities of a foreign power. 

The SIGINT satellites are smaller than the imaging 
spacecraft because they are placed in a geostationary or- 
bit, 22,300 miles above the equator, so that they hover 
over one point on the earth. The Titan booster launches 
not only the satellite but also a Centaur upper-stage 
rocket to carry the satellite to its lofty orbit. 

Known by a long series of code names—including 
Aquacade, Jumpseat, Mentor, and Magnum—SIGINT 
satellites have steadily grown in size, as is clearly evident 
from the size of the boosters needed to put them in or- 
bit, as well as the size of the payload shrouds. More than 
likely, the latest versions of these satellites are the biggest 
because they have the largest antennas, the better to lis- 
ten in on weak military communications. 

Analysts believe that most SIGINT satellites have 
circular “wrap-rib” antennas. Stowed in the shroud, the 
antenna resembles a metal-mesh umbrella, except that 
the spring-loaded ribs spiral around its body. Later SIG- 
INT satellites, such as the Double Magnum, may have 
switched to a new “caternary” antenna, as much as 500 
feet in diameter, held in tension inside a folding ring 
truss. The first Double Magnum was probably launched 
in 1994. 

The Navy has been the driving force behind a final 
distinctive class of reconnaissance satellites: the Navy 
Ocean Surveillance System (NOSS). A NOSS launch 
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Navy Ocean Surveillance System (NOSS) satel- 
lites, such as Triplet, are launched three at a 
time. They eavesdrop on military transmis- 

sions, comparing the arrival time of these sig- 
nals to determine the location of their source. 


Sizing Up the Spysat 
Constellation 


Today's spy satellites are much larger 


than the 1960s-vintage Corona. T 
20 feet 


do x 
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puts not just one satellite into orbit, but three identical 
craft that orbit within sight of each other. The most 
likely reason is that the satellites carry their own SIGINT 
systems, to detect stray electronic emissions from a hos 
tile fleet of ships. By comparing the time of arrival of a 
signal at each of the three satellites, the system can pin 
point the source’s position in the ocean 

Despite their enormous cost, intelligence satellites re 
ceived mixed reviews in the Gulf War. Theater comman 
ders who had little previous experience with satellites 
were both amazed by the quality of the imagery, and frus: 
trated by the time it took to obtain it 


This should not have been surprising, because the 


satellites were designed to gather intelligence, not to 
search for targets on the fly. The satellites’ telescopes 
have a long focal length and a proportionally narrow field 
of view. Because there are few of them, they pass within 
range of a target infrequently—and if the weather is bad 
or another image request has higher priority, the com. 
mander must wait for the next pass 

At a post-war conference, retired Air Force Chief of 
Staff General Michael Dugan commented that spy satel- 
lites had failed to support the combat units *because they 
were scheduled by God and Kepler." Bernard Randolph, 
a former commander of the Air Force's Space Systems 
Division, then retorted that the satellites were “sched 
uled by some weenie in Washington, which is why they 
didn't support the troops." 
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of-sight 
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Since the Gulf War, a secret battle has been fought in 


Washington, as some theater and tactical commanders, 
along with some members of Congress, have pushed the 
NRO to develop smaller spy satellites that could be pro 
duced at more economical rates. These satellites would 
borrow components and technology from commercial 
spacecraft, and would not have to be launched by the 
specially built Titan. This would not only save money, 
but would also make it possible to orbit additional or re 
placement satellites on short notice. 

The NRO argued until this year that smaller space 
craft could not match the resolution of the KH-11, and 
that a large constellation of small satellites would cost 
more than a few large spacecraft. In 1994, the NRO » 
gained approval for a new series of large satellites, and 
more Titans were ordered to launch them. The next-gen 
eration satellites appear to be even bigger than those of 
today, because the new Titan 4Bs have been designed to 
loft heavier payloads than their predecessors. The first 
of the new satellites, which may carry both optical and 
radar sensors, is likely to fly in the year 2000, because 
that is when the first heavyweight, low-orbit Titan 4B is 
due to be launched from Vandenberg. 

In 1996, however, the NRO reversed its position and 
decided that future satellites could be as little as 20 to 25 
percent of the mass of today's photo and radar imaging 
spacecraft—that is, with a launch weight of around 6,000 
to 7,000 pounds. The next step is likely to be the devel 
opment of an operational prototype for a small satellite. ч 

Meanwhile, enough Titan 4Bs have been ordered to 
launch heavy spacecraft until the year 2008, so their down: 


sized replacements need not be in service before 2010 
at the earliest. It will be a long time before the last of the 


Cold War giants ends its useful life and plunges flaming 
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DIGITAL TECHNOLOGY —which 
represents text, speech, music, and 
still and moving images as a series of 
zeros and ones—is changing how we 
work and play. It promises to mix in- 
formation and entertainment into a 
massive data stream that can be ac- 
cessed via a computer, a television, 
or even a handheld device like a tele- 
phone or pager. Sony, meanwhile, is 
synonymous with technological inno- 
vation. Successes like the Trinitron TV, 
the Walkman, and the CD are used by 
millions. Even disappointments like 
digital audio tape and the minidisc 


You say you want a digital revolution? 
Sony's president is the man who may start it. 


Fast 


Forward 
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exhibited the company’s technical. 
pertise. Today the company’s emp 
sis is on digital videodiscs, comput 
and flat-panel TVs. The pace is fas 
and the advances are dramatic. And 
POPULAR SCIENCE Far East Correspo! 
dent Dennis Normile learns іп an ex- | 
clusive interview with Nobuyuki Idei, 
the 59-year-old president of Sony Corp., 
there are more changes and new tech- 
nologies to come as the digital revolu- 

tion continues into the next century. 


POPULAR SCIENCE: There has been a lot of talk about 
the convergence of televisions and computers. What 
does this mean for consumers? 


NOBUYUKI IDEI: I think designing a computer that 
can be used like a television is one future goal. The 
computer was developed for the office, to process 
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or accumulate data. If you want to до 
anything, you have to instruct the com- 
puter. Although there are hundreds 
of thousands of Web pages, for those 
who don’t have any objective [to reach 
them], they don’t exist. With televi- 
sion, in contrast, you just switch it on 
and off. Information is constantly of- 
fered without asking what you want. 
So the television is passive and the 
computer is an interactive device. 

I think there is a great possibility 
to produce something new, in between 
the television and the computer, that 
would allow for the passive use of 
the computer. For example, the tape 
recorder is a recording device. But in 
’79 we introduced the Walkman, a 
tape recorder that could not record— 
a playback-only device. There was 
an explosion in the use of the tape 
recorder for the passive use of listen- 
ing to music. [In a similar way,] CD- 
ROMs appeared a long time ago for 
database use. But today, the CD-ROM 
is creating a totally new industry. It’s 
not the music industry and not the 
entertainment industry. It is a kind of 
entertainment and education mix. For 
the last three years, the computer 
has been used a lot as a playback ma- 
chine for CD-ROMs. 

So there are two different streams 
in home devices. One is that the com- 
puter will become more and more 
user-friendly and used for the play- 
back of packaged media and playback 
for a network environment [such as 
from the Internet]. The other stream 
is the television as a digital platform. 
There is a new item called the set-top 
box. This is a new computer for the 
home that people won’t know is a 
computer. [With this box,] there will 
be a lot of new information systems 
delivered through cable services or 
from low-Earth-orbit satellites, open- 
ing a lot of potential uses for informa- 
tion machines for the home. 


PS: Could televisions and computers 
eventually become the same device? 


IDEI: I don't think so. This is not a 
technological issue, but how you in- 


teract with your machine. The com- 


puter you face one-on-one; to interact, 
you navigate by yourself. But televi- 
sion has the nature of group viewing. 
So I think the computer and the tele- 
vision will coexist long into the future. 
But the capabilities of the two will 
overlap, because the evolution of tech- 
nology will naturally extend the [ca- 
pabilities of the] television, and nat- 
urally extend [those of] the computer. 

I don’t think the price of personal 
computers will drastically decrease, 
however—not to the level of the tele- 
vision. We manufacture more than 10 
million televisions per year. The aver- 
age price of a personal computer in 
America is around $2,000, but the ау- 
erage television costs between $300 
and $500. Computers of the future 
will be manufactured at that price, be- 
cause chip prices will come down. 
But they will probably not be the In- 
tel format [of today]. They will be dif- 
ferent. [Instead,] given the evolution 
of the computer and the evolution of 
television, many, many microproces- 
sors will be used in the home. In the 
future almost all home equipment— 
camcorders, televisions, VCRs, or any 
media-playback machines—will have 
intelligence, so-called computers, in 
them. The next thing we have to do is 
to link this equipment. I think we 
need a wireless network in the home 
to connect these machines. 


PS: How will this network work? 


IDEI: I think it will be what is called 

a server-and-client environment. The 
television should be the server and 
other machines will be client machines. 
"Today's audio and video machines are 
designed to be used independently, so 
each has a processor. Television does 
not control them, but we can design 
in that kind of capability. And then 

if there is a home bus—that is, a path- 
way for electric signals—all control 
could come through the television. 
This is one way of doing it, but whether 
this would be accepted by the general 
public or not is another story. If the 
infrastructure is so designed, we could 
use the television for more activities, 
for electronic commerce or download- 


ing music. Unfortunately there is no 
“killer” application yet, but this is one 
of the systems that we are studying. 


PS: What about using networks to dis- 
tribute movies and software? 


IDEI: The impact has already come for 
distributing software. Do you know 
what karaoke is? Karaoke is a sing- 
along system that requires hardware 
and packaged software. It was a good 
business for us when the software— 
the music and images—were on laser 
disc, CD-ROM, or video CD. But two 
years ago “telecommunication” kara- 
oke started. The pictures are played 
back from a laser disc or video CD, 
but the music and text are distributed 
on demand through the telephone 
network. So last year, our sales of 
karaoke hardware dropped drastically. 

This karaoke telecommunication 
system is only sending text and mu- 
sic, so the impact is limited. But 


Sony Music Entertainment’s whole 
business is based on packaged soft- 
ware distribution. We manufacture 
nearly 70 million CDs per month. 
There is the possibility of music dis- 
tribution and music on demand via 
networks. But even if music is dis- 
tributed to your home you will need 
storage. So storage will be our busi- 
ness in the future. I envision a small 
recording device where you just down- 
load the data and then you can listen 
to the music. We have already applied 
for trademarks on the name “Net- 
man.” But this is just a concept and 
there is a lot of technology we need 
to develop to protect copyrights and 
provide security. But that will come. 


So you see this as a possibility 
first to music and eventually to 


content? 


IDEI? I think so. Because music does 


not require much bandwidth. 


PS: What about bandwidth? Here in 
Japan, there is a plan to extend fiber- 
optic cable to every home by early 
next century. Will that have an impact 
on what can be distributed? 


IDEI: I really can't answer that ques- 
tion. There is a lot of talk about band- 
width, but the question is how to use 
it. I don't think the telephone com- 
pany has the answer. Even though we 
will have fiber-optic cable to the home 
by 2007, it will be difficult to find a 
proper use for it. [As applications de- 
velop,] I think that in time there re- 
ally will be no border between the 
television, communications, and the 
telecommunications industries. 


PS: As these industries merge, will 
compatibility be an issue? I believe 
Sony is looking at having World Wide 
Web pages with features accessible 
only with special Sony devices. This 

is obviously a big issue for consumers. 
How will you strike a balance between 
maintaining open and compatible stan- 
dards and still creating features par- 
ticular to one company? 


IDEI: The system should be open but 
the services could be distinctive—like 
restaurants. The menus may be alike 
but the services are different. I'm a 
great believer in open standards, but 
people still differ according to lifestyle, 
budget, or values. Sony wants to create 
a corporate image that attracts people 
with the same values and lifestyle. My 
key phrase is “Digital Dream Kids.” We 
want to sell products to people who 
have dreams for this technology. More 
and more companies will take such a 
message to the public. I don’t think we 
can sell everything to everybody. So 
standards will be open, but there will 
be totally different clusters of people 
[that they serve]. 


PS: I'd like to ask about the future of 
digital imaging. With digital cameras 
and digital camcorders, what will be 

the future of digital imaging? 


IDEI: This year, optimists see non-tra- 
ditional cameras—flash-memory cam- 


eras or digital cameras—achieving 
sales of one million units in Japan. 
We are selling a new flash-memory 
camera. Even though the price is 
nearly $900, it is selling well. And 
laser and ink-jet printers have im- 
proved tremendously for printing 
color pictures. But traditional pic- 
tures still have absolute superiority 
over those from today’s electronic 
cameras. Because of that, traditional 
cameras and digital cameras will co- 
exist for a long time. 


PS: Can you sum up Sony's vision for 
the next few years and maybe peer 
into the coming century? 


IDEI: Before the year 2000, I don’t 
think there will be a big change. We 
can run our business at Sony based on 
today’s technologies—which means 
the digitalization of audio and video. 
But beyond 2000, there will be drastic 
change and we should be prepared. 
This will be the network environment. 
So we are preparing for a paradigm 
change, both a change in the technol- 
ogy paradigm and a change in the 
way of thinking. 

We celebrate our 50th anniversary 
this year, and this coincides with what 
I call the transistor cycle, which has 
also lasted fifty years. Since we started 
using transistors in radios, the elec- 
tronic industry has undergone a trem- 
endous evolution. But a new [technol- 
ogy] wave started with the invention 
of the microprocessor, about 14 or 15 
years ago. My theory is that each busi- 
ness cycle lasts 50 years, with one cy- 
cle overlapping another. The infor- 
mation age started 15 years ago [with 
microprocessors] and for another 10 
years it will be in the takeoff stage. 
Like at an airport, a 747 nearing the 
end of the runway is still gathering 
speed. So for information technology, 
for another five to seven years there 
will not be so much change, only in- 
creasing speed. But after that you fly. 
What that will mean, I cannot fore- 
see. I’m just preparing for the takeoff 
stage while I’m president. The job of 
the next generation will be more im- 
portant. I’m just in-between. <> 
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‘AShip That 


Fools 


Stealth technology 
takes to the seaina 
small man-of-war. 


By Bill Sweetman 


FAR ABOVE A TROPICAL OCEAN, during a gray 

dawn, the crew of a patrol airplane searches wearily for 
a warship that they know is out there somewhere. The 
plane’s sophisticated radar has come up blank and con- 


Antiship 
missiles 


fused. Once, the crew thought they had their quarry, but the 
object produced only a feeble glint on the radar screen and 
soon disappeared. But as the sky lightens, the radar operator 
finds the contact again, only a few miles away. The pilot 4 
flies toward the target, while another crew member trains a 
sensitive infrared detector in its direction. At maximum range, 
the sensor picks up the outline of a ship—and it vanishes , 
once again. In disbelief, the IR operator turns to look out a 
window: Not a cloud is in the sky, not a trace of fog on the 
ocean, apart from a few wisps of morning sea-mist. They're Г 
tracking a ghost ship. 

Meanwhile, a small patch of mist makes a quiet, slow 
exit upwind toward the horizon. This isn’t sea-mist—it’s an 
artificial fog, made with sea water, that envelops a strangely 
shaped warship. The cold sea water has canceled out the 
ship’s heat radiation, leaving the enemy airplane’s IR sensor x 
blank. The artificial fog generated by the ship is one of 
many unusual features of the Sea Wraith, a very stealthy Р 
ship that might be considered a cross between an early Ё 
20th century dreadnought and ар Е-117 fighter. < 

The Sea Wraith, designed by English shipbuilder Vosper Er 


Thornycroft to replace the small frigates the company 


built for export in the 1970s, could be in service by 
سد‎ 


the early 2000s. Although the United States has led 
the world in applying stealth technology to military 


Harpoon- or 
Exocet-type anti- 
ship missiles are 
located just 
forward of the 
drone launcher. 


Twin-barrel k 
35mm gun 


Anchor 
hatch 


A self-generated cloud of 


fog can envelop the ship, 
masking its presence: 


aircraft, few people realize that England has made far more 


* ber of years. Just аз the U.S. Navy was putting Lockheed’s 
ultra-stealthy Sea Shadow in mothballs [see “The Secret 
Ship,” Oct. '93], the Royal Navy designed and built the 

> outwardly conventional but quite stealthy Duke frigates. 

This work laid the foundations for the Sea Wraith design. 

Unlike the Sea Shadow, which was a prototype for a 
3 specialized air-defense vessel, the Sea Wraith is a small, 
heavily armed ship designed for a full range of post-Cold 


ing submarines, providing fire support for amphibious 
operations, and tracking smugglers. The Sea Wraith has a 
faceted shape, like the Sea Shadow, but with masts and 
ja decks, the English design is more complicated. Reflective 
features such as radio and radar antennas, guns, and ship’s 
boats are enclosed by faceted masts and housings or re- 
> tracted into the hull—there is even a large clamshell door 
in the bow to cover the anchors. 
The stealth technology on the Sea Wraith is not de- 
4 signed merely to hide from enemy radars, but also to 
confuse them. The shape of the hull and superstructure 


Sea Wraith 


freighter 


Faceted masts and retractable 
reflectors confuse enemy radar, 
making the ship appear to һе 

a harmless freighter. 
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missiles 
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launcher 


progress in stealthy warships. This effort goes back a num- 


War naval operations, like protecting merchant ships, hunt- 


Communications 
pyramid 


produces many weak dual-path reflections. The Sea Wraith 
can also change the size and shape of its radar image by 
raising and lowering a set of retractable reflectors in the 
aft mast. Even if hostile radar detects the ship, the radar 
will not be able to identify the ship as the Sea Wraith. 

The retractable reflectors also prevent potential ene- 
mies from seeing the Sea Wraith's stealth-mode radar im- 
age. Most anti-ship missiles have radar seekers that aim at 
the middle of a target: the Sea Wraith's two masts, one off- 
set to port and the other to starboard, create ambiguous 
reflections and baffle the missile's targeting system, so that 
it sees a target that changes rapidly in size and location. 

The designers have not forgotten infrared sensors that 
identify heat emissions. Apart from the artificial fog (leave 
it to the English to design a ship with its own fog bank) 
the 2,500-ton, 377-foot-long Sea Wraith has a dual propul- 
sion system. For high-speed runs at up to 28 knots, it has 
a regenerative gas turbine engine developed by Rolls- 
Royce and Northrop Grumman, with a heat exchanger 
that uses waste heat from the exhaust to warm the incom- 
ing air and save fuel. When stealth is important, the Sea 
Wrath uses a diesel-electric drive that emits less heat than 
the gas turbine (the diesel exhaust is on the side, inside 
the fog shroud) and makes less noise. 

Some of the Sea Wraith’s weapons are equally novel. 
In place of the three-inch gun that a ship of this size would 
usually carry, it has launchers for unguided artillery rock- 
ets (based on an in-service army weapon) to bombard land 
targets with 10 times the firepower and range of the three- 
inch gun. It will carry antiship missiles in a covered well 
amidships, and surface-to-air missiles in vertical launch 
tubes. Four small, cheap, unmanned reconnaissance 
“drone” planes spot targets for its antiship missiles and 
artillery rockets. Highly automated, the Sea Wraith would 
need only 105 crew members—half as many as the U.S. 

Navy's slightly larger Perry frigates. Ф 


[D oa with 
torpedoes and 


a charges. 


Sea Wraith 


LENGTH: 115 meters 

SPEED: 28 knots 

RANGE: 2,500 nautical miles 
at 15 knots 

CREW: 105 

ARMAMENT: Two medium-caliber |: 


guns; surface-to- 
surface missiles; 
rockets 
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Nobody lives inside the giant greenhouse now, 
p 
but the experiment is far fromggier. — 


Sweet Home 


HUMAN habitat has been Ру 
sealed off from the rest of the QNS 
facility and converted into a visi- AN ate 


۱ 
tor center. Here the public can see SM 
the Biospherians’ former bedrooms, %22% 
bathrooms, dining and kitchen he 
area, recreation room, library, and 
laboratories 


Biosphere's Backyard 
BIOSPHERIANS(GREW their food in the imtén= 
sive agricultufê rea. It will now be partitioned 
into three id@ntical sections for controlled sci- 
entific expefiments. For example, the effects of 
different carbon dioxide levels on plant growth 
can be compared. 


A Drier Desert 
RESEARCHERS HAVE strug- 
gled to keep grasses from 
invading the desert at 
the south end of the 
Biosphere. To help control 
humidity, a giant plastic 
“shower curtain” now 
separates the desert fom: 
the ocean. A decision has 
not yet beengfiade оп 
whether t6 install a 
permanent partitions 


INFOGRAPHIC BY GREG MAXSON 


AFTER THE HOLOCAUST, cockroaches 
and ants inherit the world. At least that’s 
what happened inside the gargantuan 
greenhouse called 
Biosphere 2 after 
an eco! gical catastrophe brought the 
ambitious experiment to its knees. 


By Dawn Stover 


Biosphere 2 was intended to be a minia- 
ture version of the much larger biosphere 
à we call Earth. Stocked with thousands 


THE MILLION-gal- 
lon ocean may becóme 
Arizona's first public 
aquarium. A large-víewing win- 
dow already allows" visitors to peer 
Swimmirig-afound a coral reef. 

5 are grappling with ways to pre- 
and moisture from corroding the 
ling's space frame. 


GROUND breaking 
for the construc- 


| 
ө нлпонузом 


Underwater World 


of plants and animals, including eight humans, this land- 
locked Noah's Ark set sail for a two-year voyage of discov- 
ery in 1991. But the project ran aground on bad manage- 
ment and a host of unforeseen environmental disasters, 
some of which are only now coming to light. 

But with an Ivy League institution and a credentialed 
scientist at the helm, Biosphere 2 is now headed in a new 
direction. In January 1996, owner Edward P. Bass hired 
Columbia University to take over management of the be- 
leaguered project. And last October, William C. Harris left 
a high-level position at the National Science Foundation 
to become executive director of the Biosphere 2 Center. 

Columbia plans to use Biosphere 2 as a campus for the 

study of environmental problems such as global 
warming. Where better to learn about the 


Tropical gout 
THE BIOSPHERES glass 
foof soars 85 feet 
‘above the rain forest, 
where trees poke 
through the mist sur- 
rounding a miniature 
man-made mountain. 
Scientists are consider- 
ing whether to build a 
partition between the 
rain forest and other 
“wilderness” areas. 


AHistory ofthe Biosphere from Birth to Rebirth 


September 1991 


August 1992 


A CREW of eight A SCIENTIFIC advisory. 
Blospherians en- committee set up by 
ters through the Bass recommends hir- 
airlock for a two- ing a scientific director 
year stay. Just be- to oversee experiments 
fore “closure,” inside the Biosphere, 
‘engineers install designing a formal re- 
‘scrubbers to re- search plan, and shar- 
move excess car- ing experimental data 
bon dioxide from with researchers at 
the atmosphere. other Institutions. 


greenhouse effect than in а giant greenhouse? Although 
the carefully controlled experiments now being planned 
for the Biosphere are not as groundbreaking as earlier 
ones that sealed humans behind the glass, they could 
bring us closer to understanding how changes in atmos- 
pheric gases, temperature, and humidity affect living 
things. The new plans will put the one-of-a-kind facility 
to its “highest and best use,” says Bass. 

The soaring glass-and-steel structure, which covers 
more than three acres in the desert north of Tucson, con- 
tains five “wilderness” areas: a rain forest with its own 
tiny mountain, a million-gallon ocean with a coral reef, a 
desert modeled on the “fog desert” of Baja California, a 
savanna planted with grasses from three continents, and 
a marsh imported from the Florida Everglades. When 
first built, the structure also contained living quarters for 
eight human inhabitants, and a half-acre garden where 
these “Biospherians” grew their own food. 

The idea was that the residents of Biosphere 2—the 
humans, along with 3,800 species of plants and animals— 
would be sustained by the recycling of air, water, and nu- 
trients within the building, which would be sealed off 
from the rest of the world. This alone was an amazing en- 
gineering feat that relied on sophisticated electronics, 
pumps and fans, and huge inputs of energy to control the 
temperature and humidity within the giant greenhouse. 

In one sense, Biosphere 2 is a great success. It has be- 
come a tourist attraction that draws 200,000 visitors a year, 
with an entrance fee of $12.95. But it proved impossible 
for the greenhouse to replicate Earth’s complex, large- 
scale ecological processes. Within its first few years, Bio- 
sphere 2 became more of a hell than a heaven on Earth, 

“It’s pretty hard to play God and run all of the things 
on the planet,” says Harris. The Biospherians had to do 
everything from slaughtering animals and picking their 
own coffee beans to maintaining complicated plumbing 
and computer systems. 

“We spent 95 percent of our time growing food and 
supporting ourselves,” recalls Bernd Zabel, a former Bios- 
pherian who is now director of operations and engineer- 
ing. “We didn’t have much time for scientific work.” 

While the Biospherians’ role was arduous, the role of 
Biosphere 2 itself as a self-contained world proved unat- 
tainable. Shortly after the first crew of eight was sealed 


inside the Biosphere in September 1991 for a two-year 
“mission,” their computers began to report declining lev- 
els of oxygen. By January 1993, oxygen had plummeted 
from 21 percent to 14 percent of the Biosphere's atmos- 
phere. It was as though the inhabitants were living on top 
of a mountain more than half a mile taller than the Mat- 
terhorn. They found it exhausting to work in the thin air. 

A student at Columbia University, Jeffrey Severing- 
haus, later discovered that microbes in the fertile soil of 
the agricultural area were to blame. Against the advice of 
some scientists, the Biosphere's designers had trucked in 
2,000 cubic meters of highly enriched soil. The abun- 
dance of organic material in this soil made it a microbial 
metropolis, whose residents gobbled up oxygen as they 
went about their business. 

When the Biospherians saw the oxygen level drop- 
ping, they expected the carbon dioxide level to rise pre- 
cipitously, but that didn't happen. They later learned 
that some of the carbon dioxide was reacting with cal- 
cium in the concrete lining of the building to form cal- 
cium carbonate. Even so, the Biospherians had to use a 
carbon dioxide “scrubber” to remove €xcess amounts of 
the gas from the atmosphere. 

Something else was amiss in the atmosphere, The 
Biospherians detected high levels of nitrous oxide, or 
laughing gas. Normally, nitrous oxide is destroyed by ul- 
traviolet rays, Бике glass walls blocked such radiation. 
Eventually the concentrations of the gas rose to a level at 
which nitrous oxide can interfere with vitamin B-12 syn- 
thesis, possibly even causing brain damage. 

The atmospheric problems were so severe by early 
1993 that the project’s managers decided to pump oxy- 
gen into the Biosphere from outside. Although this vio- 
lated the original plan of maintaining a sealed 
environment, it enabled the experiment to continue 
without jeopardizing the lives of the Biospherians. 

Meanwhile, the crew was having trouble growing 
enough food to eat. Because the light levels were lower 
than expected and the crops were plagued by mites, the 
yields did not meet predictions. The Biospherians lost 
weight, with one përson dropping from 260 to 150 pounds, 
Some crew members even suggested plowing under the.sa- 
vanna wilderness to create more farmland. The Biospheri- 
ans became so obsessed with food that they debated how 
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COLUMBIA Univer- BASS FIRES project 
sity student Jef- leaders, accusing them 
frey Severinghaus of mismanagement. A 
determines that. few days later, two 
Soil microbes are Biospherians from the 
depleting atmos- first crew break win- 
pheric oxygen. dows at the facility, 
Опе month later, claiming concern for 
the second crew the safety of the people 
begins a one-year inside. The second 
mission. crew emerges. 


long it would take them to eat their 
dining room table if it were made of 
chocolate. Disagreements over food 
thefts aggravated personality differ- 
ences among the crew. 

Few of these problems were re- 
vealed to the outside world. Scien- 
tists working at the Biosphere did 
not share their data with outsiders. 
And the experiment began to lose 
all credibility when it was rumored 
that some of the Biosphere’s top 
managers were members of a cult 
that intended to colonize Mars. 

The nonhuman inhabitants of 
the Biosphere fared even worse. Of 
the 25 vertebrate species released 
in the Biosphere, only six survived. 
The majority of the insects also 
went extinct. The losses included 
bees, hummingbirds, and all other 
pollinators, That meant that many 
plant species were doomed to a sin- 


gle generation, unable to reproduce. 


What Went Wrong? 


г ами in the highly enriched 
garden soil consumed more oxy- 
gen than expected, reducing the atmos- 
pheric oxygen concentration from 21 
percent to 14 percent. 
ATMOSPHERIC carbon dioxide 
_ УУ combined with calcium in the 
concrete to form calcium carbonate. This 
sequestering of carbon dioxide added to 
the difficulty in determining what was 
happening to Biosphere's atmosphere. 
MOST VERTEBRATE and insect 
E" species went extinct, including all 
of the pollinators, leaving flowering 
plants with no way to reproduce. 

Á POPULATIONS of “crazy ants” and 
Qs exploded, and morn- 
ing glory vines overran other plants. 
Ф THE CREW suffered from food 

shortages, which eventually led to 
weight losses and infighting. 


The wilderness areas may also 
be partitioned. This could, for ex- 
ample, allow scientists to zero in 
on how the coral reef is affected 
by climate change. 

Even though it was not designed 
for the type of experiments that 
are now being contemplated, the 
Biosphere appeals to many scien- 
tists because it is a closed system 
in which all sorts of variables can 
be measured and monitored to 
see how they affect living things. 
And because Biosphere, even 
without Biospherians, is still a 
tourist attraction, it is a valuable 
tool for educational outreach. 

The former living quarters of 
the Biospherians have been sealed 
off from the rest of the facility with 
glass walls, and converted into a 
museum. On a tour of what was 
once called the “human habitat,” 
you can sit at the marble dining 


A few species, however, prosper- 
ed in the new conditions. Fast-grow- 
ing morning glory vines had to be constantly pruned by 
hand, Small, black “crazy ants” streamed single file along 
the steel spans of the space frame and virtually every 
other surface. Cockroaches and katydids thrived. 

“It’s an ecological catastrophe,” says Harris. When he 
first toured the Biospherians’ apartments last year, “there 
were cockroaches everywhere,” he recalls. 

Scientists from Columbia and Arizona State Universi- 
ties are still sorting out the reasons for the population ex- 
plosions of species such as cockroaches and crazy ants. 


Other researchers are contributing ideas for how the Bio- 


sphere can best be used to answer new scientific questions. 

One plan is to partition the agricultural area into three 
separate but identical sealed sections. These could then 
be used to compare the effects of normal and elevated 
carbon dioxide levels on food crops and trees such as 
loblolly pines. But first the enriched soil that was trucked 
in will have to be removed. 


COLUMBIA Univer- 
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table where the Biospherians ate, 
or see one of the bathrooms where 
they used handheld water sprayers in place of toilet paper. 

The facility has also opened its doors to science stu- 
dents. Twenty-five undergraduates spent an *Earth Se- 
mester" studying at the Biosphere last fall, and 52 
students are enrolled there this spring. 

It is still not clear exactly what sort of experiments 
will be done at the Biosphere, or who will serve on its 
new scientific advisory committee. What is clear is that 
despite heroic attempts by the Biospherians, and the best 
technology money could buy, it was impossible to create 
a system that sustains life as well as the planet does, 

But that doesn't mean the experiment was a failure. 
Writing in the journal Science, Joel E. Cohen of Rocke- 
feller University and David Tilman of the University of 
Minnesota compare Biosphere 2 with the flawed Hubble 
Space Telescope: The initial images, although fuzzy, pro- 
vided valuable insights. And the retooled facility, like the 
improved telescope, may teach scientists even more. ® 
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COLUMBIA A NEW visitor center. 
names William opens in the section of 
С. Harris as Bios- the Biosphere previ- 
phere's new di- ously known as the hu- 
rector, effective man habitat. The new 
October 14. Un- center offers tours of 
dergraduate stu- the Biospherians’ for- 
dents arrive for mer living quarters, and 
an “Earth Se- an interactive museum 
mester” at the exhibit focusing on 
Biosphere. global climate change. 
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Get comfortable wherever you sit. 
Grand Caravan offers separate 
climate controls for 

front and rear 
passengers. 


When we redesigned Caravan 

we rounded the corners for a more 

aerodynamic shape, and still 
found a way to get 
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We've made adjustments An optional locking storage 
for everyone. The front drawer under the front 

passenger seat, for instance, passenger seat lets you 


adjusts a full 8". keep valuables out of sight. 


There's room for 28 2x4s under the 
back seats. Plus, the deluxe seating 
package includes rear benches 
that fold flat for even more 
storage possibilities. 4 


| It's so easy to deploy * 
the wheels on our rear 
benches, you can do it 
with one hand tied 
behind your back. 
" 
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The wheels on our Easy 
Out Roller Seats" рор 
down like landing gear. v 


Suit yourself ... seat 

yourself. Caravan 

comes in two sizes, 
to fit families 

of all sizes. 


In our Deluxe Seating 
Package, the middle bench 
reclines 36° and the rear bench 
almost all the way back. And 
all seats are fine-tuned 

to minimize fatigue. 


> 


Р) 


furniture. 


Our single buckle system We've provided up to 
makes our available integrated 14 places to set a cup 
child safety seats more of coffee, a can of pop, 
convenient for parents. a juice box or even 
i a Big Gulp”. 


cm Caravan RA) The New Dodge 


ог visit our Web site at http://www.dadodge.com 
Big Gulp is a registered trademark of The Southland Corporation. 


Е Drill ship >» 
* = ^ Formerly an oil-exploration 
E vessel, the JOIDES Resolution 
ч 1. А is now a scientific drill ship 
a ex with 12 onboard labs, Its 


drill pipe is lowered from a‏ ا 
202-foot-tall steel derrick‏ 
through a “moon pool” in‏ 


the center of the ship. 
Fuel и 
3 


Enough natural gas is trapped 


in ice crystals under the oceans 
to satisfy energy demands for 
decades—or to fundamentally 


alter the world's climate. 


£9 


THERE WAS NO TIME to waste. The long-awaited 
core sample, a plastic tube filled with mud, emerged 
from the drilling pipe onto the ship’s deck in a splash 
of seawater. Immediately, a swarm of scientists de- 
scended on the flexible, 30-foot-long tube. With hack- 
saws and bare hands, they ripped away the plastic 
covering, and dug tools and fingers into the cold, 
green-gray mud. But much of what they were looking 
for had already vanished. 

It was November 1995, 170 nautical miles off the 
North Carolina coast, where the 43-member science 
party was undertaking the first drilling expedition 


dedicated to the study of evanescent substances called gas hydrates. 
Hydrates are unique cagelike ice crystals inside which gas molecules— 
usually methane—are trapped. Although little understood, gas hydrates 
are not rare. They are believed to exist in vast fields below the ocean 
floor, where they store an astonishing amount of methane. 

Most geologists have never seen gas hydrates, which form only under 
conditions of intense cold and high pressure. When plucked from their 
environment, they decompose rapidly, fizzing and bubbling. A golf- 
ball-size chunk may disappear altogether within 20 minutes. That’s why 
there was such a scurry of activity aboard the drilling ship when a sam- 
ple of this mysterious material, which looks like gray ice, was hoisted up 
from two miles below the ocean surface. 

Scientists have at least two reasons to be interested in gas hydrates: 
First, these methane-rich compounds could play a fundamental role in 
climate changes. And second, they represent an enormous potential 
fuel supply. In fact, geologists now estimate that gas hydrate deposits 
may contain twice as much carbon—in the form of methane—as all 
known reserves of coal, oil, and conventional natural gas. 

Gas hydrates were first discovered in a laboratory in about 1810 


hydrates retrieved from be. 
ath the ocean floor decom 


jse some during 


ey up to 


nd and waves from buffet- 
p away from the bore hole, 
ers drop an acoustic beacon 
loor before drilling begins. 
levices on the ship's belly г 
e 15 from the beacon. If the 
Ship begins to drift, one or more of its 
ПО thrusters kick іп to reposition it 
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Defense Against Another Ice Age? 


ENORMOUS QUANTITIES of methane, 
a potent greenhouse gas, may be tied 
up in gas hydrates. Some scientists 
believe that the hydrates serve as a 
methane sink that helps to regulate 
Earth’s temperature. 

The theory goes like this: If Earth 
begins to cool, more water will freeze 
at the polar ice caps, and sea levels 
will drop. This will lower the pressure 
at the sea floor, destabilizing gas hy- 
drates. As they decompose, the hy- 
drates will release methane, which 
will bubble up into the atmosphere. 
There, the methane will trap heat like 
the glass roof of a greenhouse, warm- 
ing up Earth again. 

Conversely, a warming trend could 
raise sea levels, increasing the pres- 
sure on the ocean floor and making 
more regions suitable for gas hydrate 
formation. As more methane became 
encapsulated, a corresponding reduc- 


tion in atmospheric methane would 
help Earth to cool off. 

But nobody knows whether gas 
hydrates really do help regulate Earth's 
temperature, and in some scenarios, 
hydrates could even play a harmful 
role. For example, a warming trend 
could increase seawater temperature 
enough to melt hydrates beneath the 
ocean floor. And rising sea levels could 
submerge areas of permafrost, causing 
them to melt. Both of these phenom- 
ena would release methane gas, exac- 
erbating any global warming trend. 

And what if methane releases aren't 
governed by temperature? There is 
evidence that submarine avalanches, 
for example, may unearth fields of 
hydrates, releasing plumes of methane 
gas to the surface. No one yet under- 
stands what causes these avalanches, 
nor can anyone predict their ultimate 
effect on the climate.—J.A.G. 


In one possible scenario, sea levels drop as Earth cools, because more 
water freezes at the poles. The reduced pressure on the sea floor allows 
methane gas to escape into the atmosphere, where it helps trap heat. 


Methane released from gas 
hydrates traps heat 
їп the atmosphere 


Water freezes at polar ice caps 


Sea level dropping 


Gas hydrates 


by British chemist Sir Humphry Davy. 
More than a century later, natural gas 
companies drilling in arctic regions 
began complaining about the frozen 
stuff clogging their pipes. It was seen 
as a nuisance, or at best, an enter- 
tainment: You can set a hydrate ice 
ball on fire with a match. 

Today, geologists have found signs 
of gas hydrates all over the globe. The 
deep mud of the continental margins 
appears to be a hydrate hot spot. And 
wells drilled into the permafrost of 
Siberia and Alaska have also unearth- 
ed hydrates. But no one knows ex- 
actly how much methane lies frozen 
in these hard-to-reach places. 

Contained within their icy cages, 
methane molecules are packed more 
tightly together than in their normal 
gaseous state. In fact, explains Ger- 
ald Holder of the University of Pitts- 
burgh, the methane trapped in one 
cubic meter of hydrate would expand 
to 170 cubic meters under normal at- 
mospheric conditions. 

Because this methane source ap- 
pears to be so plentiful, and because 
natural gas (which is mostly meth- 
ane) burns much more cleanly than 
other fuels, gas hydrates could help 
solve the global warming problem. 
Burning methane produces only one 
quarter as much carbon dioxide as 
does the burning of coal. By switch- 
ing to hydrates, Holder says, “it’s con- 
ceivable that the world’s carbon 
dioxide production could be halved.” 

On the other hand, gas hydrates 
have the potential to wreak havoc 
with the atmosphere: As a greenhouse 
gas, methane is about 10 times more 
powerful than carbon dioxide. If the 
vast stores of gas hydrates were 
accidentally released into the at- 
mosphere, they could have a huge 
impact on Earth's climate. 

Off the Carolina coast alone, 
more than 1,300 trillion cubic feet 
of methane may be ensnared in gas 
hydrates. That's nearly 60 times the 
amount of natural gas used in the 
United States last year. 

Some of this methane may have 
originated deep within the Earth and 
slowly worked its way upward through 
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the ocean floor. Another likely source 
is bacteria. Over centuries, ocean 
currents from the north and south 
converged, slowed, and deposited sed- 
iment. Rich in organic matter, the 
sediment was dinner for anaerobic bac- 
teria. The bacteria, in turn, gave off 
methane. Over time, sediment contin- 
ued to filter down to the sea bed, 
burying the methane. In this cold, 
pressurized environment, water mol- 
ecules crystallized into hydrates, trap- 
ping methane molecules within them. 

Today, two regions off the Carolina 
coast in the Sargasso Sea, each about 
the size of Rhode Island, appear to 
hold some of the richest deposits of 
methane-gas hydrates in the world. 
Charles Paull, a geologist at the Uni- 
versity of North Carolina at Chapel 
Hill and one of the world’s top experts 
on gas hydrates, has known for years 
that these areas might hold clues to 
the mysterious ice crystals. But the 
ocean floor there is more than 9,000 
feet below the surface, and probing 
for deposits requires sophisticated 
drilling equipment. 

It took Paull more than five years 
to get that equipment, in the form 
of the JOIDES Resolution, a former 
oil-exploration ship now leased by 
the international Ocean Drilling Pro- 
gram based at Texas A&M Univer- 


i. o . s 
sity. (JOIDES is an acronym for Joint Р “А ull Res Ü | u t | 0 n IS d 
Oceanographic Institutions for Deep 


Earth Sampling.) The 471-foot Reso- [sig бы 


Li 
lution is a geologist's floating dream. world's largest and 7 
It can drill in ocean waters up to five most advanced scien- e Ü Ü | S S 
iles d And it deck tific drill ship. It costs 
miles deep. And its seven decks con- roughly $2,000 an 
tain a warrenlike maze of a dozen ad- hour to operate the 
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vanced research laboratories. ud WIR - fl Ü at | n d [ e d m 
For 50 days, working around the Was eae a ы 


scientists and crew. 


clock, a team of researchers led by Adding or removing " А 
Paull and co-chief scientist Ryo Mat- Pepe or cia Th IS sh | C a n 
eit is a jol re- 
sumoto of the University of Tokyo quires two Workers 
probed the ocean floor from the deck (above). A 400-ton = = 
of the Resolution. As each core sam- кле. жең эреде) 
whic! up ai 
ple was hauled up through the fath- down slong: oud; E ГІ | n 0 C e д n 
oms, the rising temperature and drop- beams built into the 
ping pressure caused hydrate nuggets батек, keeps the 


down on the waves. 
pletely before they reached the No- A variety of tools can 


. Li 
” А g be attached to th 

vember sunlight were immediately drill наре с fiv m | | 

snatched out and dropped into pres- ent types of sediment. P] 
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in the sample to begin to decompose. el БОА wat e rs U 0 
Larger hydrates that did not melt com- 


surized containers called “bombs.” 
But the smaller chunks had already 
disappeared by the time the sample 
reached the surface. 

There was, however, a chemical 
means of tracing those lost hydrates. 
Geologist Gerald Dickens, a big bear 
of a man wearing a mud-splattered 
T-shirt, dropped two-foot-long seg- 
ments of the cores into a machine that 
slowly squeezed them with 20,000 
pounds of force. The pressure drove all 
moisture, or pore water, into a syringe, 
until the samples were crushed into 
one-inch-thick disks of rock called 
squeeze cakes. (The cakes would later 
be cut into wedge-shaped pieces and 
sent to laboratories around the world 
for additional tests.) 


F 
"m 
5. 


~. 


In one of the 12 lab- 
oratories aboard the 
drilling ship, color- 
coded cards enable 
geologists to iden- 
tify core samples 
using standardized 
descriptions that 
can be understood 
by fellow scientists 
around the world. 


Shipboard chemists then added 
silver nitrate to the pore water until 
the mixture turned reddish; they used 
this color change to measure the 
amount of chloride in the pore water. 
Their analyses indicated that the pore 


serting detection equipment into a 
bore hole, the scientists lowered an 
air gun into the sea. Every 15 sec- 
onds, the gun expelled an explosive, 
2,000-pounds-per-square-inch burst 
of air. From the deck, these firings 


The smaller chunks 

of gas hydrates had 
already disappeared by 
the time the sample 
reached the surface. 


water from the core samples had sig- 
nificantly less chloride in it than did 
the surrounding seawater. 

That’s important, Dickens explains, 
because the researchers know that any 
melted hydrates in the samples would 
have diluted the pore water, reducing 
the concentration of chloride. And 
that’s exactly what these tests showed. 
The greater the dilution, the more 
hydrates in the sample. 

As some researchers labored over 
the core samples, others studied the 
empty bore holes, some as deep as 
2,300 feet below the ocean floor. 
These holes are almost as interesting 
as the hydrate nuggets themselves. 

The researchers began by drop- 
ping long, cylindrical tools into the 
narrow holes, about the diameter of 
a soda can. The tools retrieved water 
samples—necessary for comparing 
with the pore water squeezed out by 
Dickens’ machine—and measured the 
temperature of surrounding sediment. 

The researchers also used the holes 
to map out large, deep swaths of un- 
dersea geologic formations. After in- 


looked like a sea monster’s hiccups: 
a gleam of bubbles rising to the sur- 
face, then a brief eruption of foam. 
The powerful blasts traveled 
through the water, penetrating the 
ocean floor and then bouncing back. 
The reflected signals were recorded 
and analyzed. By knowing how 
quickly these signals travel through 
water, gas, and sediment types, re- 
searchers could calculate the amount 
of gas hydrate buried in the mud. 
They could also identify a line, 
roughly 1,650 feet below the ocean 
floor, at which the gas hydrates abrup- 
tly stop. Beneath this zone, gas hy- 
drates appear to decompose, releas- 
ing methane and water back into the 
sediment. In part, this may be due 
to the geothermal gradient: The 
heat deep within Earth may make 
the sediment too warm for hydrates 
to form. Exactly why hydrates melt 
there, and how their melting affects 
the stability of the sediment, could 
help to explain the effects hydrates 
may have on methane levels in Earth’s 
atmosphere. 
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are estimated to contain twice as much carbon as all other known fossil fuel sources. 


Gas hydrate deposits beneath the ocean floor (red) and in the arctic permafrost (white) | 
j 


According to one theory, hydrates 
help cement sediments together; 
weakened hydrates could trigger ma- 
jor underwater landslides, which 
would then release methane into the 
air. “Some people—and I’m one of 
them—hypothesize that there is a 
possible connection between subma- 
rine avalanches and the release of 
gas,” Paull says. Avalanches on a ma- 
jor scale “may be one of the mecha- 
nisms that regulate atmospheric 
methane concentrations,” he adds. 

Others have suggested a link be- 
tween bubbles of escaping methane 
and the shipwrecks and disappear- 
ances in the notorious Bermuda Tri- 
angle: An enormous cloud of rising 
bubbles could make the water sur- 
face incapable of supporting a boat. 
Most hydrate experts, however, con- 
sider the idea hogwash. 

“If you think of the geometry of 
the situation,” says Deborah Hutchin- 
son of the U.S. Geological Survey, 

“I don't think it’s realistic.” As the 
bubbles made their two-mile journey 
toward the surface, she explains, they 
would likely be scattered by ocean 
currents. Widely dispersed, they would 
have little effect on ships or other ob- 
jects floating on the surface. 

Methane gas freed from its molec- 
ular cage could, however, be danger- 
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ous in a different way. Pockets of pres- 
surized gas within or below hydrate 
fields could cause a blowout on a 
drilling rig—sending any mud within 
the drill pipe hurtling to the surface 
with explosive force. 

That was a concern aboard the 
Resolution, although, as it turned out, 
nothing like that happened. But it is 
a danger that should not be dismissed, 
especially as researchers begin to for- 
mulate ways in which gas hydrates 
could be tapped as a fuel source. 

Gerald Holder has proposed two 
such schemes. One would be to pour 
warm water down a drill pipe into the 
hydrate reserves, melting the ice. The 
released gas would then bubble up. 
"Ocean surface water would be warm 
enough" to extricate the gas, he says. 

The second method could be used 
to tap a reservoir containing a mixture 
of hydrate and free gas. First, the free 
gas would be recovered using conven- 
tional natural-gas drilling procedures. 
Removing this gas would lower the 
pressure within the reservoir. And 
because hydrates require both high 
pressure and low temperature to ex- 
ist, the crystals would then begin to 
decompose, releasing their stores of 
methane. Some researchers believe 
this scenario might have already oc- 
curred, unwittingly, in one Siberian 


well, which yielded more gas than 
had been predicted. 
When considering hydrates as a 
fuel source, however, the big question 
isn't how to tap them, but rather, 
whether they are worth going after 
at all. Concentrations of hydrate can 
vary dramatically. "Some samples 
that have been obtained are just 
small crystals in mud. Others are 
nothing but hydrate, with just 
traces of mud,” says Holder. 
Another consideration is that 
right now a plentiful supply of nat- 
ural gas can be obtained in many 
parts of the world merely “by punch- 
ing a hole in the ground,” says Holder. 
That’s easier than extracting gas from 
ice crystals under the ocean, so does 
it make any economic sense to target 
hydrates as a fuel source? 

It does if your nation has no other 
fossil fuel supplies. Japan, for exam- 
ple, has launched an aggressive five- 
year plan to recover methane from 
hydrate fields in the Nankai Trough, 
the edge of which lies roughly 50 
miles southeast of the Japanese coast. 
Japan is also negotiating with the 
United States and Canada to conduct 
experimental drilling near Prudhoe 
Bay in Alaska. The drilling could be- 
gin as early as next year. 

Meanwhile, hydrate research con- 
tinues in the United States. Paull and 
his team will spend years analyzing the 
samples collected during their 1995 
expedition. Their scientific booty in- 
cludes prize hydrate nuggets up to a 
foot long. (In an ironic mishap, the 
team’s largest hydrate nugget melted 
in a truck somewhere on the New 
Jersey Turnpike when its pressurized 
container failed.) 

More than anything else, the 
expedition has confirmed that 
vast quantities of gas hydrate lie 
off the Carolina coast. And that, 
Paull says, means that estimates of 
other hydrate lodes may be right on 
target as well, supporting the notion 
that “there really is a huge inventory 
of gas hydrate out there.” The next 
step is deciding what—if anything— 
is to be done with this vast treasury 
of frozen fuel. ® 
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A week in h Жи 
GM's electric г 4 со Fy 


саг proves 


life is short. 


THAT QUIET HUM CREEPING UP on you is the sound of the future. Elec- 


tric cars are now on California and Arizona roads in the hands of private 


customers. Seven years in the making, GM’s EV1, 


By Don Sherman 


a purpose-built voltswagen, now is rolling off a 


small Lansing, Michigan, assembly line, en route to the 26 Saturn dealers 


in or near Los Angeles, San Diego, Phoenix, and Tucson. 


To see if a new age has truly arrived, POPULAR 
SCIENCE spent a week living with a GM EVI, 
which is the first non-piston-powered car to run 
through the full gauntlet of PS track tests. 

About the size of a Ford Escort, the EVI is 
unquestionably the most technically advanced 
production car ever delivered to private owners. 

Actually, lessors: Instead of selling EVIs, GM 
will only lease them for a three-year period. [See 
“The Electric Experience,” Nov.] An AC induc- 
tion motor, larger but.otherwise similar to а 
kitchen blender's, delivers a-maximum:-137 
horsepower at 13,000 rpm to power the EVI's 
front wheels. Six electronic inverter modules 
change 312 volts of DC energy from 26 lead- 
acid batteries to AC for the EVI's motor 

The state“of-the-art brake system seamlessly 


blends hydrauli¢ and electric actuation with an- 
tilock, traction control, and regenerative-charg: 


ing functions. A cast- and extruded-aluminum 


structural space frame is clad in composite-plas- 
tic body panels, Lightweight components keep 
the EVI's curb weight below 3,000 pounds. Forty 
percent of that is battery mass. The two-seat tear- 
drop-shaped body has а coefficient of.drag com- 
parable to a jet fighter on its landing gear. 

While the technology'isintimidating, the day- 
to-day driving experience is not 

The ЕУІ lacks both an ignition system and a 
key. Instead, doors are unlocked and control elec- 
tronics are booted by entering a PIN, first on a 
door-jam keypad, themagain on the center con- 
sole to the rear of the shift lever. 

Once the computer is satisfied, you рипећ 
Run and drop the shift leverinto Drive While 
depressing the brake pedal. Relays click and cir- 
cuits hum as the genie stirs: 

More powerful than the average econobox but 
not quite able to pass.a spéeding locomotive, the 
EVI's thrust feels more like that of an elevator 


RAPHED BY JOHN 


The Perils of Pioneering 


ANXIOUS TO experience what he be- 
lieves is the future of personal trans- 


this alarm: “My EV's battery failed on 
the drive home! I nursed it with bat- 


portation, Charles McCollister was tery warning lights on the last three 
excited about his recent decision to miles to my home. They are towing it 
become an EV1 back to the Sat- 
pioneer. The 57- urn zone office 
year-old United to double-check 
Air Lines flight the batteries. 
attendant and Apparently, it 
resident of Simi was only half 
Valley, Califor- charged leaving 
nia, owns two the dealer.” 
other cars-an After a month 
1983 Cadillac of living with his 
SE А 36-mile commute awaits the first EV1. 25 коне 
and ап '86 Jeep reported а maxi- 


CJ7-but planned to commute 36 miles 
to Los Angeles International Airport 
in the pollution-free two-seater he 
leased from a Saturn dealership in 
Oxnard, California. But a day after he 
took delivery, McCollister dispatched 


or airport shuttle than of a machine 
from the car and truck world. Throt- 
tle response is immediate and force- 
ful—like the sudden release of 
energy stored in a rubber band. Mash 
the pedal to the floor and the highly 
inflated, narrow-tread front tires 
scratch and scrabble for grip until a 
computer intervenes with a judicious 
dose of electronic traction control. 

Powerful enough to rush to 60 mph 
in approximately eight seconds, the 
new EVI] is one of the best joyrides 
going. But a full track test required 
more preparation than our usual pre- 
test fill-up and tire check. 

А 220-volt electrical circuit was 
needed to support the full POPULAR 
SCIENCE performance-test procedure 
at the Camarillo (California) Airport. 
Onssite battery charging also offered 
us the chance to assess the EV1’s 
range during real-world driving. We 
added a separate onboard battery to 
power our test equipment. 

The EVI is roomy enough for a 
pair of six-footers, but it feels close 
inside. Thick rear pillars obscure the 
view, and the cockpit is divided by a 
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mum range of 50.5 miles, significantly 
less than he expected. While he says 
that he's still excited about his electric 
car, he admits casting longing glances 
at the '97 Corvette he spotted at the 
L.A. auto show.—D.5. 


console that covers part of the double- 
high, double-wide stack of batteries 
installed in the center of the car. 
Hustling off the line, the EVI test 
car rushed to 60 mph in a quick 8.1 
seconds, permitting it to leap ahead 
of any V8-powered Lexus LS400, for 
example, in the cut and thrust of daily 
traffic. Passing times of 2.8 seconds 
from 30 to 50 mph and 5.0 seconds 
from 50 to 70 mph are also impres- 
sive. (The reference Lexus requires 
3.7 and 4.6 seconds, respectively.) 
"Thanks to the liveliness of its single- 
speed transmission and a torque curve 
nearly flat for the first third of its op- 
erating range, the EV1 will never be 
denounced as a glorified golf cart. 
The skinny Michelin Proxima tires 
carrying the EV] bear a heavy load 
for their T135/65SR-14 size, so we 
weren't surprised to find that stop- 
ping distances are somewhat longer 
than those of ordinary automobiles. 
The GM electric requires about 160 
feet to slow from 60 mph, but it does 
so with absolutely no loss of stability 
or any tendency to overheat its brakes 
during repeated use. (A Ford Taurus 


GM EV1 Test Results 


3-phase, AC induction 
39620: 707 
128 ft.-lbs. @ 0 rpm 
ярды ^ 
4.06:1 
Unequal-length control 
„ arms, coil springs 
| Rigid axle, coil 
Vented disc/drum with 
power assist, ABS, and ге 
generation ABS 3-channel, 
ЖЕР 


ids 


Power (hp @ rpm) 


Torque (ft.-lbs. (9 rpm) 
Gear reduction. 
Final drive ratio. 


Rear suspension 
Brakes, f/r 


Trunk volume (cu. ft.) 
Energy source x 


stops from 60 mph in about 140 feet.) 
The Michelin radials are sealant filled 
and their inflation pressures are elec- 
tronically monitored. 

Heavily laden, narrow-section tires 
are also contrary to optimum handling 
performance. With front treads cry- 
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Chevrolet $10 Pickup Chrysler EPIC Minivan Ford Ranger 
" = $33,135 $53,999. $40,000* $42,000*- $32,795 
3 4 5 2 
850 NA 800 800 700 
0 Е 5,025 3,200 4,700 
: - DC permanent magnet AC induction DC permanent magnet AC induction 
І 100 60 90 
+ e Lead acid Nickel-metal hydride Lead acid 
E77; NN 27/12 39/12 
Y 8 8 
16 125** 
80 75 
60/NA 58/NA 
d 
X 
*= estimated 
> ** 0-50 mph acceleration 
МА not available 
y ing in pain, the ЕУІ cuts laps around icantly quieter than the pilot model Our course was a northerly route 
" a 200-foot skidpad at an adhesion we first tested. from Camarillo through Ventura, Cal- 
limit of 0.73g. It ran through the 600- То make sure our test-track mea- ifornia, on US Highway 101. While 
foot slalom at an average speed of 45.4 surements represented the best an the state-of-charge indicator was full, 
mph and clocked 57.0 mph in the ЕУІ could do, we split procedures the EVI's range-remaining gauge reg- 
double-lane-change maneuver. Those іп half and plugged the car into its istered only 31 miles because of the 
figures are at the clumsy end of the inductively coupled, 220-volt Magne previous day's heavy-footed driving. 
۴ automobile scale. To its credit, the Charger for 75 minutes during the (Range is estimated by comparing 


ЕУІ has sharp, linear steering re- 

* sponse and almost no tendency to 
wag its narrow tail when thrown into 
an aggressive cornering maneuver. 

- One of the persistent myths about 
electric cars is that they transport you 
with barely a whisper. The EV1’s elec- 

a tronics and cooling apparatus make 
considerably more noise than the 
Lexus luxury sedan mentioned ear- 

і lier—41 decibels (dBA) versus 38 dBA 
in the LS400 at idle. Accelerating to 
60 mph, the EV1 generates the same 

4 sound level as a Lincoln Continental— 

1 dBA. But while the Lincoln quiets 
significantly in the cruising mode, 

; the GM electric maintains its relent- 
less whine. Reduction gears in the 
EVI we tested sang an irritating re- 

" frain that changed pitch slightly with 
every adjustment of the accelerator. 
A production ЕУІ we experienced 

r later at a Saturn dealership was signif- 
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lunch break. That pumped up the 
battery's state-of-charge indicator 
from five to 10 bars so we had ample 
voltage for every test demanding 
maximum torque from the electric 
motor. (A full-scale reading is 11 bars. 
An empty reading signals the end of 
the EVI's useful range. What's not 
shown on the state-of-charge indica- 
tor is a 15 percent emergency reserve. 
Draining the batteries beneath that 
level can shorten their life.) 

Turning our attention from the test 
track to the harsh realities of stop 
lights, grades, and commuter traffic, 
we began EV] range measurements 
after a long night on the charger. 
Replenishing the 26-battery pack from 
empty requires only three or so 
hours, but we wanted to make doubly 
sure that the EVI was ready and able 
to head for the highway before its 
Magne Charger was disconnected. 


state-of-charge with the most recent 
electrical-usage rate.) After merging 
into the light stream of cars and 
trucks, we engaged the EVI's cruise 
control at a steady 60 mph. To stretch 
highway range to its maximum, we 
kept the windows up, the climate- 
control system off, and the radio silent. 

After a few miles, our steady speed 
prompted a more optimistic report 
from the range gauge: It gradually in- 
creased to a maximum of 43 miles. 
After less than 30 miles of travel, the 
winking digits suggested it was time 
to head for the charger. The state-of- 
charge indicator was at its mid-point 
and the odometer read only 28.6 
miles when we made a U-turn to re- 
turn to base. 

On the road, the ЕУІ drives like 
any normal car. Shock absorber 
damping is firm, but the suspension 
system (control arms in front, a beam 
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axle in back) does a reasonable job of 
softening bumps and expansion-joint 
impacts. The underlying structure feels 
as solid as a steel-beam truss bridge. 
Steering is crisp and accurate. The 
EVI's magnesium- and aluminum- 
framed seat is comfortably supportive. 
The 67 highway miles we achieved 
using a full charge took an elapsed 
time of 74 minutes for an average 
speed of 54 mph. (Traffic conditions 
forced an occasional break from the 
60-mph target speed, and four miles 
of the trip took place on low-speed 
surface streets en route to the freeway.) 
GM touts a highway range of 90 
miles for its EV1, so we were disap- 
pointed with our results until we dug 
deeper. The 90-mile figure engineers 
achieved was measured in the labora- 
tory with the EVI “driving” on a 
chassis dynamometer according to a 
test schedule invented by the Envi- 
ronmental Protection Agency to mea- 
sure an average car's fuel economy. 
The maximum speed is 59.9 mph, 
the average speed is 48.3 mph, and 
the test continues until the EVI no 
longer has sufficient battery charge 
to maintain the specified speed. 
Given the winds, grades, and traffic 
we encountered on a real highway, 
our 67-mile range is consistent with 
the blue-sky, best-possible figure of 90 
miles. (Steady-speed tests sponsored 
by the U.S. Department of Energy 
demonstrated a 135-mile range at 45 
mph and 89 miles at 60 mph. To 
stretch the miles, the batteries were 
drained well into the damage zone.) 
To check city-driving range, we 
headed for the hustle and bustle of 
Oxnard, California, after another over- 
night stint on the Magne Charger. 
Using a mix of quiet residential streets 
and main thoroughfares, we toured 


NiMH Batteries: Range Doublers at a Price 


DURING THE NEXT decade, every maker 
who offers a lead-acid battery-pow- 
ered car, such as GM's EV1, will strive 
toward an upgrade to nickel-metal hy- 
dride (NiMH). As noted in the chart on 
the previous page, Toyota and Honda 
are using NiMH in their first demon- 
stration vehicles. 

Compared to the 
best commercially 
available lead-acid 
batteries, NiMH offers 
these benefits: 

* Specific energy 
that's about twice as 
good, for double the driving range. 

* Specific power that’s nearly as 
good, which means little degradation 
of acceleration performance. 

* Cycle life that’s four times better, 
so they may last the life of the car. 

* Superior cold-weather perfor- 
mance. Hot-weather performance is 
inferior to that of lead-acid batteries. 


the town for three and a half hours. 
A few professional loiterers hanging 
out in the central square made note of 
our repeated passage, but for the most 
part we blended in with the woof and 
warp of daily life. The range predictor 
peaked out at 45 miles. All 1] bars of 
the state-of-charge gauge were ex- 
hausted in 67 
miles of city dri- 
ving. Our aver- 
age speed was 
19 mph. 

After we had 
lived a week with 
this watershed 


The first track 
test of the EV 
confirmed Из 
quick accelera- 
tion, but its nar- 
row tires caused 
long braking dis- 
tances and lim- 
ited cornering 
power compared 
to most other 
small cars. 


NIMH promise: longer life and range. 


Since no hazardous materials are 
used in this battery, it can be safely 
disposed of at the end of its life. There 
is also some potential for recycling. 

Cost is the reason why NiMH batter- 
ies are still beyond reach. Honda posi- 
tioned its EV as a $34,000 vehicle 
powered by $20,000 
worth of NiMH bat- 
teries. High-volume 
production paired 
with reduced mate- 
rials costs should 
bring prices down. 
But the handful of 
EVs on the road don’t warrant such a 
production volume. (To be competitive, 
the cost of NiMH batteries must be re- 
duced fivefold.) 

Lacking affordable, high-energy 
batteries, the electric car likely will, in 
the short term, remain the exclusive 
plaything of a few venturesome cus- 
tomers, and journalists.—D.S. 


new technology, the EV1’s limitations 
were obvious—two-passenger capac- 
ity and a practical driving range that 
is less than the round-trip commute 
that millions of Los Angeles residents 
endure every day. All in all, this is a 
very expensive way to eschew gas 
pumps and keep from fouling the air. 
On the other 
hand, the EVI 
goes where lesser 
machines fear to 
tread. With bet- 
ter batteries and 
a realistic infra- 
structure to re- 
plenish them, 
this car could be 
a sensible alternative to the often-sin- 
gle-occupant minivans and sport-util- 
ity vehicles that are barely able to 
squeeze 20 miles from each precious 
gallon of gasoline. There's no deny- 
ing that electric cars will get better. 
The only remaining question is: When 
will they be good enough? Ф 
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Visceral Reality. 


Pontiac Trans Am exists 
for one reason. To launch 
you into another dimension. 
Hit the gas pedal and the 
computer-controlled, 305- 
horsepower RAM AIR inducted 
V8* howls. Mind-bending 
acceleration. A responsive 


six-speed anticipates your 


appetite for the road. Attack 
corners with the support of 
high-performance suspension 
and 17-inch wheels* 
Standard dual air bags and 
ABS are always on standby. 
So strap on a Trans Am and 
step into the future. 


Because technology should 


move you. Pontiac Trans Am. 
For more information, 
please call 1-800-2PONTIAC 
or check out our site on 
the World Wide Web at 


http://www.pontiac.com. 


FIREBIRD. 
PONTIAC. 


е DRIVING EXCITEMENT. 


E JJ‏ ج جک 


©1997 GM Corp. All rights reserved. Always wear safety belts, even with air bags. 


Firebird" Trans Am 


“Included with optional WS6™ Performance and Handling Package. 


Why do some hairs on your body 
stop growing at a certain length? 
Josh Pierrottie 
ba-is-good@juno.com 


ALL THE HAIRS on your body, from 
the stubby ones on your toes to the 
longer ones on your head, stop grow- 


£x 


The Mystery of le 
the Knuckleball 


ing at a certain length. Since hair is 
no more alive than a strand of cot- 
ton in your clothes, it can't know 
anything or decide when to stop 
growing. That's determined by folli- 
cles, the live, hair-growing machines 
nestled inside tiny pits on your skin. 
Each follicle cycles between peri- 
ods of activity and dormancy. When 
it's active, a follicle produces the 


^ Pitcher grips the ball with his fingernails 
and throws it with as little rotation as possible. 


EDITED BY CECILIA WESSNER 


protein keratin and 
wraps it in a sheath 
of dead cells. That's a 

hair. As keratin is added at the root, 
the hair pushes its way past the skin 
and beyond. After a period of time, 
the follicle shrinks and stops making 
keratin, so the hair stops growing. 
During this dormant period, the 
hair may loosen and fall out. Or it 


B The baseball's seams create a nonsymmetrical 
wake, causing the ball to fluctuate laterally as 
much as 11 feet as it travels toward the batter. 


WHEN THROWN correctly, the knuckleball is a virtu- 
ally “unhittable” pitch. So why are there so few 
knuckleball pitchers in the major leagues? Simply 


because it's so hard to throw, and because the 


Deflection 
11 Feet 


results are unpredictable. According to Robert K. 


Adair, author of The Physics of Baseball (Harper 
Collins, 1990), physicist and consultant to the Na- 
tional League from 1987 to 1989, and Sterling Pro- 
fessor Emeritus of Physics at Yale University, the 
knuckleball must be thrown between 55 and 75 
miles per hour and have no more than half a revolu- 
tion on its 60-foot, 6-inch trip to the plate. The trick lies 

in the positioning of the stitches. "What you're trying to do is 
throw the ball so the stitches are on one side of the ball and the side 
facing the batter is smooth," says Adair. The air hitting the side stitches < 
"trips a transition from опе kind of aerodynamic flow to another, disrupting the œ=, 


Air is deflected 


کے 


— MX 


airflow. The air around the ball curves toward the stitch so the ball rises slightly, but 


mostly, it moves side-to-side,” or flutters. The pitch is thrown off the tips of one, two, or — 
three fingers, with fingernails dug into the ball. Knowing how to throw the ball and get 


Sy 
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the desired result is harder than it seems—even for physicists. “If Einstein were interested 
in baseball, he would not have been able formulate a principle for how a knuckleball 
breaks,” says Adair. “With fluid dynamics in the turbulent region, you can write down the 
equations but the equations cannot Бе solved.”—Stewart Wolpin 
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may be bumped out when the folli- 
cle revs up again and begins grow- 
ing a new hair. 

Your eyebrow and arm hairs are 
short because their follicles have 
short cycles, on the order of two 
months or so. Scalp hair follicles are 
active for two to six years before shut- 
ting down for a rest. In some people, 
scalp follicles cycle on and off for a 
lifetime. But in the roughly 60 mil- 
lion balding men and women in the 
United States, these follicles gradu- 
ally produce less and less robust hair, 
and may shut down completely. 


How do the touchscreens on pen 
computers work? 
Marlon Santos 
fish@thezone.com 


MOST PEN-BASED computers use 
liquid-crystal displays (LCDs) that 


need a new 
fence, yet. 


are either embedded with a grid of 
fine wires or coated with a transpar- 
ent metallic film. With a wired 
LCD, the voltage level of the elec- 
trical current flowing through these 
wires changes when a pen touches 
or passes across a wire. Likewise, 
the pen interferes with the current 
flowing through the metallic film 
when it hits the screen. 

In either case, the computer de- 
termines the location of your 
“touch” by gauging the amount of 
the voltage change. In general, the 
farther the pen strikes from the 
sides of the screen, the greater the 
voltage change. The computer 
processor translates the amount of 
the voltage change into X and Y 
coordinates, and uses them to in- 
dentify the location of the pen, as 
well as sense the direction of move- 
ments as needed. 


—— | F | Y И 


How is it possible for the sunto 
remain stationary while the planets 
rotate and revolve around it? 
Hayden James 
REHJames@worldnet.att.net 


FAR FROM STANDING still, the sun, 
like every other object in the uni- 
verse, is in constant—and complex— 
motion. It rotates in the same 
direction as the planets that revolve 
around it. (Almost all the planets 
and their satellites rotate in the 
same direction.) And the sun moves 
through the heavens along a path 
called the ecliptic, its apparent path 
with respect to the stars. 

So the entire solar system is ac- 
tually spinning, although its differ- 
ent components spin at different 
speeds. The fact that all these bod- 
ies spin in the same direction, cou- 
pled with the fact that the planets’ 


4 Fence Care. 
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Company 


Tune in to 
PopularScience 


The Popular Science Show on The Learning Channel 


EXPLORE MORE of the latest and greatest in science and 
technology with Poputar Science on the airwaves this month. 


BEYOND BARNUM 

WITH STAGES THAT move, rainbows of 

color, and flying acrobats, the inter- 
nationally 
famous Cirque 
du Soleil is a 
high-tech 
visual feast. 
Visit with 
David Shultz, 
the assistant 
to the techni- 
cal director, 

at the circus site in Las Vegas, 

Nevada. Shultz shows off the 


DESTRUCTION INCORPORATED 
IT'S DOUBTFUL that anyone can do a 
better job of blowing things up than 
Controlled Demolition Inc. CDI has 
razed more than 7,000 dangerous 
structures, including 1,700 high-rise 


buildings. See the company in action 
as its explosion and implosion 
experts blow a 17-story building in 
Norfolk, Virginia, to smithereens. 


mechanical parts of the stage and 
explains how technology helps the 
artists produce one of the most 
amazing, visually exciting circuses in 
the world. 

ULTIMATE OFF-ROAD VEHICLES 
VEHICLES THAT can handle the 
bumps and ruts of off-road travel are 
reaching new heights of popularity. 
We take sport-utility vehicles repre- 
senting the four major categories— 
mid-size, full-size, sporty, and 
luxury—off the beaten path near 
Lake Arrowhead, California. Fasten 
your seat belts! 


BIKING ON THE EDGE 
MISSY “THE MISSILE” Giove is talent- 
ed, fearless, and extreme. Reaching 
speeds of 60 mph, she takes downhill 
mountain biking to the edge. Some 
might call hurling yourself and your 
bike 2,000 feet down a 
mountain lunacy—Missy 
calls it sport. 
WINE TECH 
WINE GROWING has 
always been enveloped 
in mystique. Now vint- 
ners are turning je ne 
sais quoi into computer- 
plotted harvests. The 
computer crunches data, 
including aerial photog- 
raphy of vineyards, to define uniform 
blocks in which the harvest is best. 
The ultimate goal: harvest no vine 
before its time. 


orbits around the sun lie in approxi- 
mately the same plane, suggest to 
astronomers that the solar system 
originally formed from a primitive 
mass of material that was similarly 
spinning. 

Our solar system is but part of a 
galaxy called the Milky Way, an as- 
semblage of huge numbers of stars, 
some of them resembling our sun, 
together with gas and dust. The 
sun is not at the center of the 
Milky Way; it is revolving around 
the center at a speed of about 250 
kilometers a second. At this rate, 
completing one revolution—a 
galactic year—would take about 
250 million years. 

But that’s not all. The Milky 
Way, like all galaxies, is speeding 
away from its neighbors, carrying 
the sun, the planets, and all of us 
with it. That’s part of the ongoing 
expansion of the universe, first ob- 
served by Edwin Hubble in 1929. 
So the sun really gets around! 


What does the string of numbers 
and letters on the side of a car's 
tires mean? 
No name 
via e-mail 


THE NUMBERS AND letters em- 
bossed on a tire tell you quite a bit 
about the tire itself. 

If you’re looking at a tire on your 
family sedan, the first letter is P, 
which stands for passenger car. The 
number following the P, say 215, is 
the width of the tire in millimeters. 
Next, there’s a slash, and then the 
tire’s aspect ratio, or the ratio of 
height to width, expressed as a per- 
centage. The lower the aspect ratio, 
the shorter the sidewall, and in most 
cases, the quicker the steering re- 
sponse. The R that follows the aspect 
ratio indicates radial construction, 
since most tires are now radials. 
The next number, let’s say 15, is the 
diameter of the wheel in inches. 
Why the diameter of the wheel is 
measured in inches while the width 
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Earn Up to 


5 0 00 an 
ө Hour 
While You Learn 


Free Opportunity Kit Tells You How! 


The service sector of the economy will show 
tremendous growth over the next several decades. 
Cash in when you become a “pro” in one of these 


high income professions. 
zarn $25 to $50 an hour. 


The key to your success lies in providing a service that is in 
great demand. Foley-Belsaw training programs focus on 
fields where the demand is growing and will continue to 
grow well into the twenty-first century! And with Foley- 
Belsaw's unique approach, you gain skills quickly in your 
spare time at home; you can even earn cash while you 


learn. There's no “classroom pressure" ... no fierce 
competition ... you set your own pai ur own study 
style. Foley-Belsaw also provides "extras" other courses 
don't offer: a 100% money-back guarantee; along with all 
the professional tools and equipment you need. 


send now for your 

opportunity kit. Get 

$; on" training in one of 
these profitable fields! 


1. Locksmithing. As millions of Ameri- 
cans demand greater protection, this 
becomes a high demand field. 

2. Saw & Tool Sharpening. A business 
where 90 cents out of every dollar you take 
in is cash profit! You'll earn $18 to $25 per 
hour running machines that do the work. 

3. VCR Cleaning, Maintenance & 
Repair. The VCR has become a basic part 
of nearly every American household. Make 


up to $50 per hour in this fast growing field. 


4. Upholstery. As furniture prices rise and 
quality noticeably decreases, it makes good 
sense to pursue a career in upholstery. 

5. Small Engine Service & Repair. There 
are more than 65 million small engines in 
use today. You can make $45 in just 1/2 


"I opened my own business, spare 
time, seven months after I enrolled 
and made a profit of $329 for the 
first week." 


"No more hard, nasty work for me. 
Now I have my own business and 
with hardly any effort I average 
around $50 an hour. Thanks for 
my new start in life." 

Stan Waller 


hour for a simple tune-up and even more 
for many simple repairs. 

6. Professional Woodworking. Build 
over $3,000 worth of valuable furniture 
while you learn! Create heirloom-quality 
furniture and save thousands on your own 
home repairs. 

7. Computer Repair, Maintenance & 
Upgrade. The computerization of America 
is taking place! Jump on a high paying 
occupation with an unlimited future. 

8. Computer Programing. Programmers 
with the right skills command top dollar. 
Learn computer languages. 

9. TV/Satellite Dish. The demand is 
growing for the variety in entertainment 
only a satellite dish can provide. 

10. Gunsmithing. Skilled gunsmiths 


M RI 


Locksmithing 12945 

Saw & Tool Sharpening 21760 
VCR Cleaning & Repair 62637 
Upholstery 81361 

Small Engine Repair 52822 
Woodworking 43692 
Computer Repair 64534 


Name 


8 
Foley-Belsaw Institute * 6301 Equitable Road 
Kansas City, MO 64120 
Please Check Only ONE of the Following 


charge up to $50 per hour for simple 
repairs. 

11. Vinyl Repair. Just a few days' practice 
and you're ready to do repairs for pay. This 
process is easy and the demand never ends. 
12. Computer Specialist. Learn word 

ing, spreadsheet and data base 


13. Electrician. In a business of your own 
or working in the commercial or residential 
field you can make top dollar. 

14. Networking Specialists. Learn the 
skills required to make big money tying 
Personal Computers together to make 
efficient operating systems. 


Since 1926 
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Computer 35355 

O TV/Satellite Dish 31409 
Q Gunsmithing 92442 

Q Vinyl Repair 71294 

Q Computer Specialist 38197 
a 
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Networking Specialists 39184 
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i Call Toll-FREE 1-800-487-2100 


| December 1, 2046 
| Dear Grandpa: 


I have friends in 14 new countries since I 
last wrote to you. I am now corresponding 
with children my age from over half the 
nations on Earth, learning many exciting 
things about their cultures. But I am find- 
ing more similarities than differences among 
us. I cannot understand why people ever 
waged war. Maybe it was because the language 
barrier restricted people from talking and 
understanding each other's cultures. My dad 
says you took a foreign language class in 
School. That Would be silly today because 
computers do the translation in real time. 

My dad says you learned to play six dif- 
ferent musical instruments and draw on real 
paper. Wasn't that expensive and wasteful? My 
computer is not limited to my playing abili- 
ty, во I am more free to express myself. 

Dad was really busy the other day so he 
let me ride to school in the vehicle all 
alone. It wasn't scary, even though it will 
be two years before I am allowed to program 
the destination. (I already know how, but 
don't tell Dad!) Dad says old cars only had 
engine management computers, and the person 
called the driver had to operate the car 
manually-even on the highway. No wonder there 
were so many traffic-related deaths! I've 
even heard rumors around school that, long 
ago, vehicles had to stop at every corner 
and check for traffic, and that is why the 
planet's oil reserves dried up. 

I am doing a project for history class, 
and we need to get the information from peo- 
ple who are old. I'm asking you because Dad 
says you always like to help kids (but 
you're not really, really old). I need to 
know the following: when your family got 
their first computer, and what you could do 
with it; when your family got their first 
real usable computer, and what you could do 
with it: and when you were connected to the 
Internet, and what you could do on that. I 
remember you showing me that dinosaur of 
what you called а laptop computer that you 
used in college. Remember that big, clumsy 
thing with the hinge and the keyboard! I'd 
like you to bring it to my class, because I 
don't think they've ever seen a real fossil. 

My science class took a field trip to an 
old landfill the other day. It was the most 
disgusting thing I have ever seen. We saw 
the new mining machines that harvest the 
metals and other materials that older genera- 
tions just dumped on the ground when they 
were through with them. I can't imagine 
someone being that wasteful today. I suppose 
computer technology has made it easier and 
more efficient to recycle products, with com- 
puter chips in all products. These chips 
help machines and people with recycling the 
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products by telling them exactly how some- 
thing was constructed with what materials. 

We learned about junk mail the other day, 
and how news and advertising were sent to 
people whether or not they could use or 
afford it. My teacher says this is why so 
many people were in debt at the turn of the 
century. I also learned that most people 
didn't read all the news they paid for. 
Today, most people cannot afford to pay for 
something they didn't want in the first 
place, so they only subscribe to the type of 
information they want. Since all non-face-to- 
face communication is handled by computers, 
we have no need to slaughter forests. 

Dad says you had to push lawn mowers and 
vacuum cleaners around by hand when you were 
a kid. Today, computers are capable of doing 
such tedious things. I am told that people's 
lives have become more productive and family 
orientated, because computers do so many 
things that people spent hours a day on. 

Do you still eat real meat? We always eat 
synthetically grown products, because they 
are healthier, cheaper, and my parents say 
they taste better. I can't imagine eating an 
animal myself. Because computers control the 
growth of synthetic foodstuffs, they can be 
grown with many more nutrients and minerals 
in them. How did people ever get all their 
nutrients when they had to keep track of 
them in their head? This is probably why I 
won't retire until I'm at least 80, and I'11 
live well past 100 years. Deaths from can- 
cers are very rare, and natural causes of 
death have taken on an entirely new meaning 
since people really began living healthy. 

Are you going to the Moon with us in two 
weeks to see Mom leave for Mars? I miss her 
hugs, even though I сап see her on the 
videoscreen. She is very busy preparing for 
her trip, but she always seems excited to be 
part of the first manned mission to Mars. 

I am getting used to my prosthesis. I have 
full motor control and nearly full sensory 
feeling. The doctors say 50 years ago my 
accident would have left me in a wheelchair. 
What would have been a major disability half 
a century ago now lets me play soccer harder 
than anyone else on the team. 

I can't write any more—or I'll be charged 
an extra $2,500 transmission fee. That's not 
the kind of money anyone throws around today! 


Most sincerely, 
Your grandson Eric 


P.S. Don't forget: 
ing up next month! 


My 10th birthday is com- 


For information on high school student Eric 
Lund's prize-winning essay, adapted and edited 
here for space, see page 5. 
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Trains, Planes 
& Automobiles 


Checks for the Enthusiast 
from Identity Check Printers 


Now you can purchase checks that reflect 
your interests. All at a fraction of the cost 
that your bank or credit union would charge 
for checks like these. Order a box of 200 
single checks for only $12.95 or 150 
duplicate checks for only $14.95. 
All designs are available in single part or 
duplicates, are printed in full color and top 
bound. Each order comes complete with one- =e 
part deposit tickets, check register and vinyl etic 
checkbook cover, all absolutely free! 


#17 Defenders of Freedom 4 Designs #09 Balloon 4 Designs 407 Biker Men 4 Designs 
#04 Diesel Train 4 Designs #03 Steam Train 4 Designs #05 Antique Firetruck 4 Designs 


#01 Oshkosh 4 Designs #13 Scuba 4 Designs 


#16 Corvette* 4 Designs, including #12 Dodge* 3 Designs, including #11 Ford Mustang* 4 Designs, #02 Warbird 4 Designs 
‘65 Sting Ray, ‘82 Collector's Edition, and ‘96 Viper GTS and 91 Viper including ‘94 Convertible, 64% Mustang, 
95 Indy Pace Car and 78 Cobra 


‘Corvette and Camaro body designs are Trademarks of Chevrolet: Ford and Mustang are Trademarks of Ford Motor Company: Viper and Dodge are Trademarks of Chrysler Corp: all used under license to Identity Check Printers. 


200 - $12.95 []400 


* Enclose ALL 4 of the following Name ___ OR 
items in an envelope: | 150 $14.95 [1300 $2695 
v COMPLETED ORDER FORM — Daytime Phone (___) — “Жыра 
VOIDED CHECK (or reorder = Check Price: $ 
form from current supply) with апу 3 Check Design ЭК Check Name tlering, add $2.00: $ 
жой см —— -] Serepe (0) 
DEPOSIT SLIP (also from Start checks with this number: # (P 
current supply) И not specified starting number wl be 3% | E 
PAYMENT СЕ К, payable to | Leather Checkbook Cover, add $9.95: $ 
м, IDENTITY CHECK PRINTERS Check here if you do not wish to #M001 C Black [ Burgundy 
receive a vinyl checkbook covet pe аас ar PUER CU 
Mail the complet FREESE AYERE ш Shipping & Handling Fee: $ 1.50 
А IDENTITY CHEC T 5 44 $6.00: $ 
eH Spates z > xpress Service, add $6.00: $ 
Bon LEE He TES Identity Check PRINTERS | (Includes in-plant Rush & Priority Mail) n 
ESTABLISHED 1946 
АП orders Member, Bolter Business Bureau, Chicago Sales Tax, IL Residents only, add 6.5%: $ 


What Makes Passport’ A Driver's Favorite 


(and why Passport will be your favorite, too) 


15 no wonder that PASSPORT 4600 is the choice 
for smart drivers everywhere. 

A TRUE DRIVING COMPANION 

PASSPORT 4600 is the most informative and easy 


brands to degrade in performance or even quit. 
With PASSPORT 4600, you'll drive confidently 
SUPERIOR VALUE 

Only ESCORT could provide such winning equip- 


of the tire is in millimeters remains 
an automotive mystery. 

Then there’s a break in the string 
of numbers, followed by the tire’s 
service description. This numerical 
index corresponds to the maximum 
load, or weight in pounds, that the 
tire can carry at its maximum rated 
speed. Logically, the letter after this 
index is the tire’s speed rating. The 
letters A through Z designate 
speeds from 3 mph to 186 mph, but 
some of the most common are $ (112 


mph), T (118 mph), and H (130 mph). 


to-use detector you'll find. We design each detail to ment at such a smart price, At $179.95, can you 
keep you using — and enjoying — your PASSPORT afford mot to drive with the performance of PASS- 
every time you drive. PORT? Order your PASSPORT 4600 today. 
HIGHEST ALERT ACCURACY 

With the industry's most-admired anti-falsing de. PASSPORT 4600 5179." 
sign, PASSPORT 4600 provides the absolute highest E 

ratio of true alerts, PASSPORT 4600 delivers real. ИНИ hee TEN 

alia eae К шег rea Ship/Handling extra. ОН res. add 6% sales tax. 
Web site: http://www.escortstore. Gc 


world performance where it counts — in your car on 


the roads you travel every day 
PERFORMANCE FOR THE LONG-HAUL 

800.433.3487 
|^ Fields Ertel Rd. Cincinnati, OH 45249 


PASSPORT 4600 has all the quality and dependabil 
Department 401647 


ity that made ESCORT famous. Our desig 
posed to excessive conditions that would cause lesser 
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HOME BUYERS! ENTREPRENEURS! BUILDERS! DEVELOPERS! \& 
If you can 


you can build your home PCH 
or business with Tri-Steel. ELS 


Many people have built their own beautiful home and their own steel framed home 
business with Tri-Steel, the twenty-year industry leader in residential steel framing. 


Tri-Steel makes it easy with: Tri-Steel Homes feature: You are 

• No franchise fees • Pre-engineered framing for simple bolt | invited fo 
• Full training and support or screw together construction visit our 
• Hands-on workshops • Unmatched protection from fire, high ffi 

e Construction assistance winds, termites, and even earthquakes | С? 

» Technical assistance • Energy efficient 9" (R-30) insulation meet our 
+ Unrestricted territories « Choice of over 125 standard or custom | Staff and 
• Substantial discounts designs + multi-family & commercial | four our 


• No inventory required • Open, versatile clearspan interiors 


DISTRIBUTORSHIPS AVAILABLE 


Start your own business with the leader in steel homes. 


Call TiSteel Head mei toll free at: "n In S.E, call TíiSteel in GA toll free at:: 
1-800-TRI. 
5400 S. STEMMONS FRY, DENTON, TX 76205 ОШМУ. ONES QU 


to order a FREE Plan Book and Free Information 
a FREE Video with refundable $10 deposit.) 
Operator 227 1-888-252-6654, Operor 227 
(800) 874-7833 (817) 497-7070 fox I 1497 (770) 483-3003 Fox (7/0) 
Start or Expand Your Own D on the Strength of Steel. 
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You'll want to take note of a cou- 
ple of other numbers on your tires, 
mainly the tread wear index and the 
maximum pressure. Maximum pres- 
sure, as the name indicates, tells 
you how much air you can safely 
pump into your tires, measured in 
pounds per square inch (psi). But 
check your owner's manual for the 
recommended pressure. The tread 
wear index grades your tire's tread 
against a poorly treaded tire with a 
grade of 100. A tire with a tread wear 
index of 300, therefore, should last 
three times longer than a tire with 
an index of 100. A tread wear index 
of 180 is low; 500 is high. 


What's the difference between the 
World Wide Web and the Internet? 
Michael Cook 
mic4u@virginia.edu 


THE WORLD WIDE Web is a subset 
of the Internet. The other major 
pieces include the Telnet system (for 
logging onto and operating a distant 
computer), File Transfer Protocol or 
FTP sites (where you can upload or 
download data files), Usenet forums 
(which host discussion groups known 
as “newsgroups”, and electronic 
mail. The Web is the youngest of 
the bunch, but it’s now easily the 
broadest and most widely traveled of 
the Internet’s avenues, thanks to its 
highly visual pages and easy, point- 
and-jump hyperlink system. Most of 
the world’s e-mail is now routed 
through Internet servers as well. 
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Does a microwave oven kill germs 
(say, on the skin of a potato) as well 
as ап ordinary oven? 
San Norton 
Otto, N.C. 


WHETHER OR NOT an oven kills 
germs depends on its temperature 
setting. This is true for microwaves 
as well as conventional ovens. If the 
temperature of the potato reaches 
about 160 to 170 degrees Fahren- 
heit, that is sufficient to “cook” bac- 
teria on its skin, according to the 
Association of Home Appliance 
Manufacturers, 


How does a gas pump know when 
your caris full of gas? 
Jin Kuwata 
Burnt Hills, N.Y. 


IT’S NOT THE pump, but the nozzle 
that senses when your gas tank is 
full. Pulling up the lever in the han- 
dle of the pump to initiate the flow 
of gas pushes open a valve in the 
nozzle. This lever also opens a sec- 
ond valve in the nozzle that is then 
locked open by two rollers (or, in 
some cases, balls) pushing against it. 
As the fuel flows out of the 
spout, air is sucked into the nozzle 
via a small aluminum tube that runs 
from a small hole on the underside 
of the spout just above the tip, up 
the spout, and to the nozzle. Air be- 
ing sucked into the nozzle is mixed 
with the gas going into the tank, 
keeping the air pressure in the noz- 
zle constant and creating the foam 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters. 
that are selected for publication can be 
answered. 

E-mail: AskPopSci@popsci.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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in place release, closing both valves 
and stopping the flow of fuel into 
the tank. That’s why when you 
pull the spout part of the way out 
of the tank and expose the air hole, 
you can “top off” your tank and “ 
outsmart” the device. > 


and bubbles you see at the surface 
of the fuel. 

When the fluid level in the tank 
rises and covers the hole, thereby 
stopping the air flow to the nozzle, 
the air pressure changes and the 
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Back Pain? Sleep Better! 


Frustrated With 
Your Sleep? 
Do you toss and turn 
at night? Cant seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
‘These are signs that your 
mattress may not be 
supporting you properly. 


SELECT COMFORT® 
sleep systems comfortably 
contour to your body, properly 
E back and spine, 


and reduce pressure points. 


Tests show it also 
helps properly support 
your back and spine, 
which can lower the 
tension in the sur- 
rounding muscles. 

So you can sleep 
comfortably in most 
any position and wake 
feeling great! 


тч) 


Select Comfort mattresses 
contour to your body, 


With a Select Comfort 
Sleep System, you can each get 
the firmness you want. 


Call For More Information 


Metal coil mattresses can You owe it to yourself to learn more about this 
create uncomfortable pressure : 
points and provide uneven revolutionary way to a better night's sleep. 
support over time. 

Sleep Better On Ai For a FREE VIDEO and Brochure, call 
ASELECT COMFORT" sleep system 1-800-831 -1 21 1 


doesnt rely on springs or water, but on 
a cushion of air. Air gently contours to 
your body’ shape, reducing uncomfortable 


pressure points. 


Ext. 7440 


=== ===: 
Yes! Please rush те а 
| FREE Video and Brochure. 


32ےے 

SELECT COMFORT l 
Mail to: Select Comfort Direct Corporation І 
6105 Trenton Lane N., Minneapolis, MN 55442 J 


The Mattress with 
Easy Push Button J 
Firmness Control! Ж 


© Select Comfort Direct Ci 
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TIMBERLINE 
GEODESICS 


As featured on CBS 
TVs "NORTHERN EXPOSURE", the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and sizes 
for the do-it-yourselfer all over the world. 
Buy the complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


LINDAL CEDAR HOMES 

Thinking about a custom 
home? If you love beautiful 
homes, Lindals 266 page 
ORIGINALS is a must. With over 
680 color photos and illustrations, 
this 11" x 14” plan book is packed 
with ideas and design tips. 
Order ORIGINALS for just 
$11.95 (plus $3 shipping). 
Dept. 


Money-back guarantee. 
AZA 


Visit us on the Internet www.yesteryeartoys.com 


“Fascinating Working Steam Models!" 


Stunning 34 page Colored Catalog $6.95 
Refundable with order. A Great Hobby! Over 100 Different 
models. Tractors, Trains, Cars, Trucks, Rollers, Fire Engines, 


Marine Model Boat Kits, Stationary Engines, Accessories & Parts 


1 353 
Yesteryear Toys & Books, Inc. 


Dept. PS7, Box 537, Alexandria Bay, NY 13607 


FIND THE 

PERFECT 

STEREO 

& SAVE 
Get great deals on 
the latest stereo 
components for 
your home and 
car in the 
CRUTCHFIELD catalog. Over 

100 pages with virtually every 
major brand, detailed descriptions, 
low prices and helpful buying advice. 
Save on car stereo by installing it 
yourself with our free custom kits and 
step-by-step instructions. Order your 
copy today! $1 


CRUTCHFIELD 
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"ez, HERE IS YOUR 

SOURCE — OF 

UNIQUE HIGH 

TECH SCIEN- 

TIFIC/ELEC- 

TRONIC 

DEVICES! Ready 

to use or easy to 

assemble plans and kits include 

burning lasers, home/personal 

protection, surveillance, video, high 

voltage tesla, plasma and ion ray guns, 

ultrasonic shockwave, anti gravity, 

force field, pulsed magnetic projectors 
and much more. $2.00 


SHOP AT HOME | 


Popular Science invites you to send for all of these fine catalogues 


The Latest High Tech 
Professional Electronic Devices 


Our latest catalog offers 

a НОСЕ selection of 
surveillance, counter-surveillance/ 
privacy devices: hidden video 
equipment, pinhole camera w/ 
audio $199. electronic kits, 
telephone recording systems: 7-Hour 
$125."-16-Hour $199." touch tone 
decoders, scanners, bug/phone tap 
detectors, voice disguisers, telephone 
scramblers, locksmithing tools, and 

$5.00. 


SOLAR 
ELECTRICITY. 
| The new Sunelco 
Planning Guide 
and Catalog is 
packed with 124 
ME pages of informa- 
7 tion and quality 
products. It details 
Е the design of RV, 
cabin, water pumping, and total 
home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverters, 
water pumps, energy efficient lights, and 
propane appliances. A must for 
every energy library Only $4.95 
(406) 363-6924. 


ROL TDPCOVER | 


ee. | 


ROLL - TOP COVER ... 

а unique pickup bed cover featuring 
a rigid covering for security and gas 
economy that instantly rolls up into 
а small canister for quick access to your 
truck bed. Will make your truck look 
great. For FREE information contact the 
factory, PACE-EDWARDS CO. CALL 
TOLL FREE! 1-888-ROLLTOP 


AMERICAN SCIENCE & 

SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, 
lab supplies, tape, magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 
source of surplus items 50% to 90% 
off original prices. FREE. 


OWN A MACHINE SHOP - Do your 
own machining and shop work with a 
Smithy 3-in-1 Lathe-Mill-Drill. Save time and 
money with versatile, easy to use Smithy 
machines. Ideal machine for hobbyists and 


small businesses. Request your FREE Info Pak [4 
today! 1-800-345-6342 (Ask for Operator 
PSABA). 


wm NORTHERN 
HYDRAULICS + 
“Where the Pros and 
Handymen Shop." 
Your #1 source for: 
Generators and 
engines * Name 
Brand Power, Air and 
Hand Tools * Air 
" Compressors and 
Welders * Log Splitters and 
Chainsaws + Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment (4 
* Trailers, Trailer Parts and Winches * 
Hydraulics and MORE 
Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


H 
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> 


SOMETHING 
FOR 
EVERYONE! 
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scientife devices 
inventors, 
. gadgeteers, schools. 
power supplies, batteries, | 
relays, lasers, optics, robotics, pumps, 
much more. Toll free ordering. 
$2.00 for four issues. Refunded with 
first order. 


HOME AUTOMATION 


Largest Range in the World! 


COMPUTER CONTROL 
OF YOUR HOME - XI0, 
Security, Video Surveillance, 
BT infrared Audio/Video 
Control, HVAC, Pet 
Care Automation, Wiring 
Supplies and more! Make 
your home "Smart" with jjy 
products you can install yourself. 
Lowest Prices Guaranteed! 
800-SMARTHOME 
e-mail: catalog@smarthome.com 
htp://www.smarthome.com/smarthome |. 


Home AUTOMATION Systems, Inc. 
FREE 96 page Catalog 800-7t 46 | 
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INVESIGATOR 
POLICE / SPY 

Largest collection of 

unique investigative 

items for professionals 

& enthusiasts! Exotic 

electronics, Fiber 

Optics / Infrared / 

Ultraviolet / Ultra- 

Е Sonic / Laser Devices, 

Wristwatch Photo / Video / Radio / TV & 

ГҮЛ Phone Tap Detectors, UV Powders, 

Bodywire Video / Radio, Parabolic / 

Laser Mikes, Disguised TV Cameras, 

Trace Missing Persons, Detect Employee 

Theft, Child Protection, Babysitter / Maid 

surveillance, Books / Videos & More! 
Catalog $5.00 

ClAssociates. 
4101 Greenoaks, Ste. 267 
Arlington, TX 76016 


EDGE COMPANY 
The award winning 
80 page Edge 
Company Catalog is 
chock full of the 
most eye-popping, 
exotic, and unusual 
tools, gifts, knives, 
and hi-tech action gear you've ever 
seen. All in full-blazing color. 
Call 1-800-732-9976 and get yours - 
FREE! 
The Edge Company 
P.O. Box 826-PS0497 
Brattleboro, VT 05302 
On-line at www.edgeco.com 


$12.00 Timberline Geodesics 
. $5.00 Spy Outlet 

FREE Overland Smithy 
C14. $14.95 Lindal Cedar Homes 
C15. $4.95. Sunelco 
076. FREE Northern Hydraulics 
077. $6.95 Yesteryear Toys 
O8. FREE Pace Edwards 
09. $2.00 Herbach & Rademan 
010. $1.00 Crutchfield 


Name. 


BOOKS” 
ON TAPE 


World's Largest Selection 


Listen to books you haven't had 
time to read. More than 3,500 
current and classic best sellers on 

ette. All full-length. Twenty- 


five new titles monthly. 


Satisfaction guaranteed. Call for 
color brochure, 1-800-626-3333. 
FREE. http://booksontape.com, 


JC Whitne 
“EVERYTHIN 
AUTOMOTIVE” 
— Save up to 50% 
on thousands of 
accessories and 
parts for ай 
makes and model 
cars, motorcycles, 
pickups, and off-road vehicles. 
200-pg catalog with over 55,000 
ity, repair, convenience and 
up items at low direct prices. 
Save 10% on first order. (312) 431-6102 
Code: A857 (FREE) 


O 11. $2.00 Information Unlimited 


O 12. FREE American Science & 
Surplus 


O 13. FREE Home Automation 
Systems 


C114. $5.00. ClAssociates 

0215. FREE Books On Tape, Inc. 

O 16. $2.00 Anderson Manufacturing 
C117. FREE The Edge Company 

O 18. FREE JC Whitney 

O 19. FREE Edmund Scientific 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Alderson M TJ] PUT A DRESSER UNDER 


ANY BED! Dust proof underbed 
BEDROOM ORGANIZER dresser has up to 16 drawers. Replaces 
bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring "dual firmmess" control. 
Shipped UPS. 
48 page color catalog $2.00 


WHERE SCIENCE COMES ALIVE 


Eus Explore a fascinating world 
PHYSICS of science in our new 
ROBOTS 112 page 'SCIENTIFICS' 

catalog, featuring over 5500 


MOTORS. h 9, 5 
MAGNETS scientific, educational and 


BIOLOGY 
CHEMISTRY 
TELESCOPES 


BINOCULARS 


ES 


‚ $12.00 Timberline Geodesics 


Edmund Scientific 


CONSUMER SCIENCE DIVISION 
Dept. A971-C9TI Edscorp Bldg, Barrington, Nj 08007 


O 11. $2.00 Information Unlimited 


O 12. FREE American Science & 
Surplus 


2. $5.00 Spy Outlet 


. FREE Overland Smithy 
. FREE Home Automation 


. $14.95 Lindal Cedar Homes Systems 


. $4.95 


Sunelco 


$5.00 ClAssociates 


. FREE Northern Hydraulics FREE Books On Tape, Inc. 


. $6.95 Yesteryear Toys $2.00 Anderson Manufacturing 


. FREE Pace Edwards FREE The Edge Company 


. $2.00 Herbach & Rademan 
. $1.00 Crutchfield 


FREE JC Whitney 


FREE Edmund Scientific 


Name. 


Street 


Street 


City. 


Zip 


City. Zip 


Tel #( 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable ro: POPULAR SCIENCE 


Т enclose $ for catalogs checked 
«$ 1.00 handling 
$ TOTAL 
Send coupon to: 
POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


Allow 4-6 weeks for delivery EXP. 8/97 


Tel #( 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


Tenclose $ for catalogs checked 
+ $_1.00 handling 
$— ‘TOTAL 
Send coupon to: 
POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


497 Allow 4-6 weeks for delivery EXP. 8/97 


RODUCT INFORMATIO 


Booklets and catalogs 
listed below provide 
reliable information and 
specifications to help you 
in planning the purchase 
of a variety of products or 
services offered by these 
dependable companies. 


COMPUTERS 


1. PSION is an international 
companycommitted to manu- 
facturing and marketing portable 
computers and software designed to 
increase personal and corporate 
productivity, Psion leads the field in 
the development of handheld 
business solutions. Free. 

2. POINTCAST INC. developed the 
PointCast Network—the first news 
network that broadcasts person- 
alized news and information directly 
toa viewer's computer screen. 
Viewers of this service enjoy “point- 
casting"—the ability to broadcast 
breaking news according to the 
interests of each individual user. 
Anyone with Internet access can 
download PointCast at 


hitp://www.pointcast.com. Free. 


RE 


To Our Readers 


NAME 


ZIP 


84 


ELECTRONICS 
3. CAMBRIDGE SOUNDWORKS" 


catalog has specials on systems and 


components from Philips, Pioneer, 
Denon, and Cambridge Soundworks, 
including complete Dolby Surround 


systems starting at only $999. Free. 


HEATING & COOLING 


4. LENNOX INDUSTRIES Save $50 
on Carbon Monoxide Detector. 


Lennox and your local independent 
Lennox dealer are offering a carbon 
monoxide detector for $33.99 ($83.99 
value) with the purchase of a fur- 
nace system checkup. Call 1-800-9- 
LENNOX for details. 

5. OUTDOOR WOOD FURNACE The 
Classic line of outdoor wood furn- 
aces by Central Boiler provides all 
the warmth of wood heat with none 
of the hazards. They deliver thermos- 
tatically controlled heat for homes, 
shops, buildings, greenhouses, etc. 
with 24 to 72 hours between fills. 
Classics come in seven models and 
adapt to forced-air furnaces, boilers, 
in-floor heating systems, and water 
heaters. 1-800-248-4681 or 218-782- 


75. Free. 


HOME IMPROVEMENT 
CORDLESS SAWZALL A two- 


page brochure from Milwaukee 


Electric Tool Corp. provides features 
and benefits of the first cordless 
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reciprocating saw in the world. Free. 


Please send me the items 
circled below: 


POPULAR SCIENCE 
1. Free 7.Free 13. Free РО. Box 5018 
2. N/A 8.Free 14. $1.00 Pittsfield, MA 01203-5018 
3. Free 9.Free 15.Free Allow 6-8 weeks for 
delivery 
4. N/A 10. Free " 
5. Free 11. Free кн 
6. Free 12. Free $____ priced items 
$ 100 ship. & handling 
Popular Science April 1997 
Offer expires June 1, 1997 $______ total remittance 


7. MINWAX — TIPS ON WOOD 
FINISHING Free 30-page booklet. 
Time-saving tips and easy how-to 
instructions. Details on beautifying 
and protecting new wood, plus 
restoration techniques for old wood. 
Many wood projects are outlined. 
step-by-step, with more than 50 
photographs, plus color charts. Free. 
STERLING PLUMBING GROUP, 
INC., а Kohler Company, manufac- 
tures decorative faucets, composite 
and stainless steel sinks, tub/shower 
doors, toilets, and bathroom fixtures, 
all designed for the do-it-yourselfer. 
1-800-STERLING. Free. 

9. THE COMPLETE GUIDE TO ROOF 
WINDOWS AND SKYLIGHTS 
Create light-filled spacious interiors 
in new homeand remodeling 
projects with Velux Roof Windows 
and Skylights. Free, full-color guide 
is filled with design ideas to brighten 
every room in your home with 
natural light. Write or call toll-free 1- 
800-283-2831 

10. HORSEPOWER HANDY CLAMP 
turnsa work surface intoa versatile 
clamping center! Lock work in place 
to improve safety and accuracy. 
American Tool Companies. Free. 
11. QUICK-GRIP BAR CLAMPS 
Revolutionary Quick-Grip Bar 
Clamps come in a variety of sizes 
andare perfect for woodworkers, 
do-it-yourselfers, and/or craft 
enthusiasts and hobbyists. American 


Tool Companies. Free. 


Please send check or 
money order to: 


PERSONAL CARE 


12. PHARMACIA & UPJOHN, INC. 


Impotence can be successfully 


treated in almost all cases. Send fora 
confidential Free Information Kit 
from Pharmacia & Upjohn, Inc. to 
find out more. 1-800-867-7039, Free. 


RECREATION 


13. L.L. BEAN Providing value, gear, 
and clothing for people who love the 
outdoors. Products that stand up not 
only to Mother Nature, but also to 
Father Time. Backed by our 100 
percent satisfaction guarantee, Send 
for your catalog today. Free. 


TECHNOLOGY 


14. THE SHARPER IMAGE 
America's favorite catalog for the 
latest technology, new original prod- 
ucts, and unique gifts. Only $1.00. 
15. WHERE SCIENCE COMES. 
ALIVE Inside the ‘Scientifics’ 104 
page color catalog you'll discover 
more than 5,500 items from Edmund 
Scientific. A fascinating source book 
for young scientists searching for 


creative ideas that can be adapted for 


many science fair projects. E-mail: 


scientifics@edsci.com. Free. 


ONLINE DIRECTORY 


Alisting of World Wide Web 
addresses of advertisers in 
Popular Science. 


AirForce 
http://www.airforce.com 


Ace Hardware 
http://www.acehardware.com 


Jack Daniels 
http://www.jackdaniels.com 


RCA 
http://www.rca.com 


Texaco 
hitp://www.texaco.com/tle 


PopularScience 
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MOPULAR RCIENCE MHOWCASE 


[ To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 
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Make 525 to 5100 per hour 
vi^ Badge A Minit 


Yes, it s really possible by making and 
selling bright colorful Badge-A-Muuit 
buttons. Buttons are proven money 
makers al fais. еа market 

ventions. or any 

congregate. They re tast and easy 

to make vth Badge: 

inexpensive! 

Send for а FREE tull color 
catalog or send fo 

Starter Kit. only $29.95 du d 
plus $4 25 shipping A “эз, 

(IL residents add $1 87 tox > 
Badge-A-Minit, Dept. Box 800, LaSalle, IL 61301 


CALL 1-800-223-4103 


fj Hand-held ELECTRONIC INSECT CATCHER 
]| U.S. and other country patents/AS SEEN ON Т.У! 
Electrif insects instantly! 
Kills mosquitoes, fies, cockroaches, ants, spiders, wasps ee. 
CDN $69 95+89.95 ЗА Н (batteries not included.) 30 day тоосу 


To order call: 1-800-391-0122 | 
ог fax: 416-498-7604 


www.triwin.com 


thousands of гет and 
homeowners around the 


world have discovered the 


Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today and we'll send you 

a big, free package of 
information about drilling 
your own well with the 
Hydra-Drill™. 


video! 


Call Today for FREE Water Well 
Drilling Information Package 


_ 1-800-333-7762 
(Ask for Operator 7937) 
Ph (594149 9377 Рах. (994)749-5601 
www. 


=~ 
7937 Anderson Road 
Opelika, AL 36802 |] 


ÛÛ YES! sendıhe FREE INFORMATION PACKAGE andthe 
ilustrated guide HOW TO DRILL YOUR OWN WATER WELL. || 
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SAVE MONEY 
MAGNATRAC* 


BUY FACTORY-DIRECT. • DO YOUR OWN WORK. 
Grade roads 


CIGARS 


те = 

FREE CATALOG! 
From America’s oldest mail-order 
cigar company, established 1915. 

Thompson Cigar Co. 
Р.О. Box 31274 * Tampa, Fl 33633-0537 
Fax: 1-813-886-2380 
Call: 1-800-705-1096 + Dept. W179 


2 SEAT BIKE 


Drives Like a 
Eas! 


to Pedal 
Multi Speed 
Street Legal 
Cargo Carrier 


1,2 & 4 Seater 


Free Literature 
= 1-800-974-6233 Ext. 5783 


58 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 

Diplomas and Degrees. 

Now, at home in your spare lime, 

without any previous experience, 

you can train for a money-mak- 

ing career...even get a Special- 

ized Associate Degree. Call or 

send for free information on the 

career field that interests you most and how to train for it. 


1-800-595-5505 еп. 4140 


ANYTIME 24 hours a day, 7 days à week. 
OR MAM COUPON TOBAT! 


international Correspondence Schools 
Oak Street, Scranton, РА 18515, 

tres foots on Roe | ean БЕУ ok hane or he 
have chosen. No obligation. CHECK ONE BOX ONLY. 


470zT 


WOLFF. 


SUNVISION = Tanning Bed: 


Revolutionary "2-in-1" 


TRIMMER/ 
MOWERA 


Takes the place of both your hand-held 
trimmer and steel-bladed mower! 


The DR* TRIMMER/MOWER™ 


better, more precisely than hand- 
held trimmers. Plus MOWS 
everything from whole lawns 
(even wet!) to tough, waist-high 
growth with ease! Rocks, roots, 
do it no harm because 
the “DR® has no steel blade to 
bend or dull. Perfect for ALL 
mowing and trimming around 
smaller properties, vacation 
homes, etc., or for finish-up ж 
mowing and 


on larger par- 
cels. À delight 
for anyone 


t ETA] LS} 
about t the Revolutionary DR” TRIMMER/MOWER™! 
lincluding prices of Manual- and Electric-Starting} 
1Models, “Off-Season” Savings now in effect, and 30-1 
{Day Risk-Free Trial. There is no obligation. 

Name 
{Address 
City State ZIP 


1То: COUNTRY HOME PRODUCTS», Dept. 2296 ^, 
1 _ _ Meigs Road, P.O. Box 25, Vergennes, VT 05491 


۸ \ 
STRANGE 
„BOOKS! 


Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten how-to, and 
strange theories ever assembled! Write for a catalog! 


° Tesi 11 Learn how to make neon signs, 
а: rewind motors, get high power from 
I autoalternators and gen- 
e Hydrogen! 377 
ime eil сог! and elec- 
• Homesteading! $," 
king solar cell, exploding wires, 
e B I working 
ooze: shortwave radios, crystal sets, Tesla 
e Radi | Coil, Jacob's Ladder, Vande Graaff, 
10: & More! Write for a catalog! 
Hn Secrets of making 
* Wind 
indpower! „соу кас 
homesteading, survival 
* Chemistry 


Vacuum form plastics. 


Learn locksmithing, 
* Much More! calculus, physics 
Much more! Finest collection of Tesla books! 
This rare knowledge could make you powerful! 
Write for Lindsay's Technical Books catalog! All 
books highest quality! See what you've been missing! 
Send $1.00 (US & Canada) or $4.00 foreign airmail. 


йө юга CATALOG! 
"xe: Technical BOOKS! 


| Box 538-WX13, Bradley IL 60915 


Send a Technical Books Catalog! $1.00 is enclosed! 


Ic | 
e سے‎ 1 


Ley State Zip. 
mu uu mum uum Hum = = Uum 


with the Amazing Self-Propelled 


DR? FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, 
pastures, woodlots, wooded and rough 
non-lawn areas with ease. CUTS tall 

grass, weeds, bra 

saplings up to 1" thick. CI 

MULCHES most everything it 

cuts. Leaves NO TANGLE of 

brush to pick up like hand- 

held brushcutters and 


sicklebar mowers. 


+8 HP Briggs & Stratton Engine 
 Elecric-Staring Optional 
+ Мон up to V2 acre per hour! 


+30 Day RISK FREE 
Home Trial _. 


Please call 
lor write for 
FREE DETAILS! 


COUNTRY HOME PRODUCTS 
Dept. 2296F, Ferry Road, PO. Box 89, Charlotte, УТ 05445 


WOOD HEAT 


Forced air or 
hot water furnaces 


Charmaster® 
218/326-6786 2307 С HWY 2 W, 
GRAND RAPIDS, MN 55744 


dot; metal; range 150ft: bik ink; velvet gift box 
dot and line; metal; range 150ft; velvet gift box 


simultaneously use torch and radio; 
simultaneously use siren and radio 


*ding mode; alarm mode 110dB siren; 
beam range 35 ft; beam angle 90deg 


extra large 3 line display; caller information; 
speakerphone; over 20 other functions 


disguise your voice on the telephone to protect 
yourself or to fool friends 


Teo КӨ. 160dB ultrasound output; 
dual speaker; continuously variable 24,000Hz 
to 50,000Hz: AC adapter included 


5 meter tape measure; solar calculator; 
level; eraseable memo pad; pencil; flashlight 


motion triggers both detector siren & external 
siren; both sirens 130dB; remote control arm & 
disarm; detector range 15ft; beam angle 60deg 


wireless chime; range 100ft; ideal for elderly, 
handicapped or interoffice page 


Toll free 24 hour eredi neat eel йде, 
„Бо. Box aen 


'46-PS4 
$5.00 S/H per item; each абат! йет 


Celebrate July 4th & All Events 


CARBIDE CANNON 
$1195 


BIG BANG! 


Mammoth Cannons shoot. 

with terrific BANG! Have. 

а bang-up time at special 

events. Uses powdered 

carbide ammo. Hundreds. 

of shots for few cents. АП metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism wed 
loading and firing. Authentic turn-of-century design. Hand- | 
some decor when not in use. Made in USA to l 

Available in 3 sizes: 9" cannon, $49.95 post 

$89.95 postpaid; 25" cannon (shown here) with rapid fing ad 
automatic loading, $119.95 postpaid. The larger, the cannon 
the louder the bang! Carbide ammo, about 100 shots, $6.00; 
3 packs for S150. Send check. money order or cali, Vi 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, РА 18016 
жж Call 1-800-987-BANG (2264) ** 


BOX 4141. Dec A 4 RIVERSIDE, CA $2514 (PH GUB 87 8800) 


Cable TV 


Descramblers 


We'll Beat Any Price! 
* 30 Day Money Back Guarantee! 
* Credit Cards/C.O.D. 

* One Year Warranty! 


Cable Discount 
800-684-9135 


NO NEW JERSEY SALES! 
Anyone implying theft of service will 
be denied assistance. 


HOP-TAS 


(MILL + LATHE + DRILL J HOP-TASK 


РО. Box 64268, Tacoma, WA 98464 


* Technical Support Line 

* Spare Parts Line 
* 24 Hr. Fax: 206-566-0175. 
* Videos, Books, Projects 


Make and Sell Your 
Own Ornamental «ть» 
Concrete Items! 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 


secrets from the world’s 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


Р.О. Box S99, Hickory, NC 28603 


COME SEE OUR 


GREAT 
ADVERTISERS ON THE 


PopularScience 


WEB 
PAGE! 


htip://www.popsci.com 


aq 
HOME 
PLANNERS 
LIBRARY 


Books & BLUEPRINTS For Your New Home 


BUDGET-SMART NOVEL NARROW-LOT OUR VERY BEST 


COUNTRY 


LIGHT-FILLED DECKS & MORE 


хра E200 moverp designs, El 200 nique homes 
MU 24 pages 895 68 less than wide rom popular desi 
designers. Up to color. 


EA 3 great designs KE 42 outdoor structures 
tat male esa YG % pages $745 


natural sunlight. NEW! 25 outstandin 
1 [Их expandable plans. siege ea HPG 224 pages $1245 S8 reni 5 Бура os 
BS 224 pages $9558 EX 224 pages $885 SS NL224 pages $85 S8 GET BOTH FOR $$! 


LUXURY ONE-STORY TWO-STORY VACATION HILLSIDE LANDSCAPES 


OxESIORY 
ver HOMES, 


& FORD ABLE, 
OME, PLAN 


Ш ausnew solutions Ш 41 easy-care plans, NEW! 


154 nel Ш 48 beautiful single- ME 478 desig 
wih tohilly orslopinglots. ECL 160 pages $12 


mh loaded with story designs.Features  one-and-a- 
brand-new 


for ШӘ 34 designs for 
andtwo recreation, retirement 


luscious amenities! from stories. 1,200 to7,200 and leisure. NEW! Includes brand-new plans Ds 
building LD2 192 pages $085 $8 9 leading designer NEW! дате, VH3lüpagesS8éS $ — from 9 top desi S rite ards, 
AHS pages Pe $ $8 VO 384 pages $4 416 pages $945 $8 VS 24 pages YL 208 pages $1295 $8 


ENCYCLOPEDIA — MODERN 6 CLASSIC — VICTORIAN SOUTHERN LE EMPTY-NESTER STARTER. 


VE 341 modem designs. Él 160 strikin Ell 207 homes rich in еы. [— um m 
EC304 pages $945 CT Southern styling and ЕАК for empty-nesters, lans for starter and 

house designs comfort. Western retirees and childless low-budget houses. 
EE 400 traditional plans басы SH 240 pages $845 58 ST 224 pages $845 58 
ET 304 pages $945 $ 


D m EP petu S % 
rim 92 pages $05 $3 Construction Drawings Available on All Designs 


= | Total Amount ... 


Gee F cue E ee State Tax (AZ 5% MI 6%)..$ — 
= oo = | 757507751 p р оо 


Any Book..Any Title redeo 530 


І " FREE 

TAddress. Only $81 New Design Portfolio .......$. FREE . 

I 

Ci | [Total Enclosed jl 

10у Buy Several and Save! Total Encosed vcr 

State Zip. New Design. 

| MAILTO: usis | AVAILABLE AT LOCAL BOOKSTORES OR ORDER BY CREDIT CARD | Portfolio 
HOME PLANNERS, INC. ‘ALL TOLL- FREE 1-800-322-6797 | see 

© 3275 WEST INA ROAD, SUITE 110, TUCSON, AZ 85741 = s PSM74 


LL === == — 


INTELEStAR, 
cM 
^. 


UNIVERSAL CABLE ERTER & 


DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA” *JERROLD* *ZENITH* 
PIONEER? *STARGATE*? *INTELESTAR 


Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


— a 
E Order Toll Free: SS I) 


1-800-835-2330 


i Order by C.O.D., Check ero 3 ER 4 ме 


Please have the make апа т 


er aa 
Locks Door In Any Position 
from 5” to OW; up to 30h, Any: 
ке, Rain, High Winds, Sun, Sap. 


y Assembly & 
SHIPPED TO YOUR DOOR! 
DEALERS WANTED! 


—— 


ALL WEATHER SHELTERS 


converrense DESCRAMBLERS 


KA 
ELECTRONICS 


14937 destin М. Omaha. NE GH 


13 Month Warranty. 
Friendy Service. 
FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


45? МО-ТЕК 


ЕІ, ECTRONICS 


he way to excellence 


NU-TEK ELECTRONICS 
offers all major brands of 
cable TV equipment 


Prelude 


© Factory Installed Descrambler 
ө 125 Channel Capacity (1-125) 
¢ Sleep Tin 


Cable TV 


Converter-Descramblers 


Prelude 
OW 1 Year warranty 


NU-TEK offers REPAIR SERVICES for all 
brands of cable converters & descramblers 

Сай (512) 250-5031 and press 4 4 ai 
for our technical support department 8 ii ji mi 


Call for your FREE catalog or we are on the |... 
Internet at http://www.register.com/nutek Ups 


ut 24 hours 


© Favorite Channel Memory 


[¥ 30 Day Money Back Guarantee 


(less shipping & handling) 


Converters & Descramblers 


Сан 1-800-715-6789 


*Panasonic* 
*Jerrold" 
Pioneer’ 


=Zenith® 
"Scientific 
Atlanta* 


Ш 


ENTERPRISES 
1 ..It's Full of Stars 


FREE Catalog 


SKELETON KEY SAWMILL $3795. 
FREE INFO 


Norwood Inc 
90 Curturight Dr 
Unit 3 
Amberst, NY 14221 
мее. Send NOW Oy $8.95 « $2 SEN fo 
Safe Marketing Co., 113 N- Washington St. 
No 366R, Rockville Md 20850. 


CABLE TV CONVERTERS 

Save 51008 L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment 


4 эт 


GARAGES - WORKSHOPS 


DO-IT-YOURSELF CONSTRUCTION | 


AVAILABLE 1-800-843-8275 


COPY RENTAL TAPES WITH OUR 


VIDEO STABILIZERS 
100% MONEY BACK GUARANTEE! 


SAVE $100'S - EVEN $1000'S 
оп premium CABLE TV EQUIPMENT. 


Earn The Living You've 


| Right In Your Own 
Dream Housel 


tunning Eagle's Nest home 
igi not found 
elsewhere at twice the price. 


> Models as low as $9.10 per sq. ft. 


а ВХ, we 
Earn $5,000 to $15,000 per home. .. 
* Quality 


| * Contemporary/Traditional Homes 


* Keep Present Employment 
All you need to get started is a $5000 
house deposit for your own business 
or private use. 


Fora FREE full color brochure: 
call Mr. Scott 

at 1-800-579-1079 (24 hrs.) 
Fax: (770) 720-7605, or write: 


Eagle's Nest Homes, Inc. 
205 Eagle Dr. 
Canton, GA 30114-7972 


http://www.eaglesnesthomes.com 


^D 


«Роме Cord and RC Pugs смдей 


CALL NOW! FREE 30 Dey Trat 


STOP 


Jamming Me 11 
d The War Continues 
Allmajor brands of Cable TV Equipment 


Stargate SST 


combination converter & descrambler 


lowas 
Sie $1995 7 
ZZ 800-215-9412 $3 


(512)257-2552 fax 257-2980 


IMAGE ELECTRONICS 
100 E. Whitestone #296 Cedor Park, TX 78613 


TUMZ» 
lv any size — 


STEEL + ALUMINUM + WOOD 
BRASS“ STAINLESS. 


TOLL FREE 
(1-800-231-0793) 


TANKLESS” Gas Water Heater 


ENERGY SAVINGS 
NEVER RUNS OUT! 
LP OR NATURAL GAS 
COMPACT DESIGN 
Call 800/456-3761 
For a Free Brochure 
NOW On the WEB! 
http://www.Plumbingnet.com/myson 


‘omplete 1 Seater 
Plans о! 


all 3 for only 
Send Check or MO. VISA/ MC 
Orders Call 1-352-854-8324. 

аас Guaranteed or Honey В 


CAD mmm 
DIGGER #2." 
Plans to bull a Sel propelled if 


ELECTRONIC 
INSECT 
SWATTER 


han 


1605, Dept S + Daleville, VA 24089 + 1-800-817-5267 


BOLIDE INTERNATIONAL 


CORPORATION 
(818) 575-8178 
http://www. bolideamazingproducts.com 


*Speciol Dealer Prices! Compare our Low 
Retail Prices! eGuaronteed Prices + Warranties) 


*Orders shipped immediately! C.O.D. 
ж WE'LL BEAT ANY PRICE ж 


Sorry no Nat. sales. Dealers Wanted. 


FACTORY OVERSTOC К! 


* Buy Factory Direct 
* Build It Yourself 


Coll now for FREE information 


1-800-888-4606 


2536 3048. 
40x62 50x120 


Compatible With 
“Jerrold. Scientific Atlanta, Zenith 
Pioneer. Panasonic, and More! 
"30 Day Money Back Guarantee! 
© "f Year Warranty! 
“BEST PRICES IN TOWN "' 
“All Major Credit Cards Accepted! 
Q 


О WW NY ROY M 
Add tens of years of AAA credit in your credit file 


"OVERNIGHT". 100% Lega! [Gao aS 


FBI, DMV (DU) Б ess 
Files t iy Hiis. СА 90209 


Flawless Receive over 200 channels through US 
| ss SHR 
Mate-orthe-- DIRECTV® programming! RCA's 


art circuitry. Enhances color DSS has an easy-to-use on-screen 
quality and filters out "snow" Program guide, parental control, 
and other interference from Program information, alternate 

TV broadcasts. Includes 12 2000 and channel banner. Systems 
volt AC power adaptor and Start at $399.99, For special offer 
switchable channel 3/4 details, please call one of our 
output. Only $59.99. friendly representatives. DS3120RA 
= For home use only. Not made or sol model featured. 

{or unauthorized recording of 

copyrighted works. including without 
imitations, unauthorized recording 
from prerecorded copyrighted movies 


Panasonic and Century converters, power supplies, remote 
controls, coax cables...we have it all! Call for details, 


We have detectors, radar/laser jammers, and combina- 
tion units made by Rocky Mountain Radar. Prices range! 
from $119 to $329. Call for details 
We have a professional representative waiting to take your 
call. Please call 


5 for information & a FREE catalog of our fabulous products. 


Seer produc + tools nghhsion 


mers = clocks * office supplies = 


22 


DEALERS WANTED 
EARN EXTRA $$$ 


9-6 M-F, SAT 10-2 
Central Time 


CNC Concepts inc 
Box 49503-PS Mpls, MN 55449 


CABLE TV 
EQUIPMENT 


t 


foh 


MATCH OR BEAT 
j ANY ADVERTISED 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 
CALL FOR FREE CATALOG! 


Pioneer 


тосот Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
and more! 
Call AA Electronics Today! 


| 800-258-9512 


CREDIT CARDS ACCEPTED 


Zenith 


Cable TV 
Descramblers 


Converters * Filters * Accessos 


Call the cable profes 


Credit Cards 


1-800-37 
ове 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives | | 
into your place. | 
- Free Literature - 
DAKOTA ALERT, INC. | | 
Box 130, ELK POINT, SD 57025 
605-356-2772 


PUSH & GO 
Motorized Сайм 


Fun For All Ages 


гй 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- | 
ators! H&A, R2EPS Bowling Green, MO | 
63334-9350. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-54, Seminary, MS 39479 


New DECLASSIFIED Free Energy Generators. 
Plans. Energy Research, Box 1514, Jackson, 
CA 95642. 


NEW FREE ENERGY! Fuel-Less 350һр En- 
gines. Creative Sciences Box 8001 New Albany, 
IN47150 


APPAREL 


SUSPENDER WEARERS! FRUSTRATED 
WITH CLIPS THAT CONSTANTLY SLIP OFF 
YOUR PANTS? Our suspenders feature pat- 
ented “no-slip clip.” Brochure/ Order (800) 
| 700-4515. 


AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT 
URSELF! 


make & model cr best ресе 
+ Phone 24 hrs. 704-697-9001 


or ene 800-747-3692 


STEPP 


AUDIO TECHNOLOGIES 


AUTO SUPPLIES & 
EQUIPMENT 


Book of ALTERNATOR/Generator Rebuilding, 
Box 26044, Las Vegas, NV 89126 
http://www_bluehawk.com/~d.hulet/repair.htm 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. S-20025. 


CORVAIR PARTS- 10,000 paris, 550 page 
catalog- Rushed $5.00. Clarks CORVAIR 
Parts, Box PS, Shelbume, MA 01370, 
413-625-9776 


SEIZED CARS FROM $175 Porsches, Cad- 
illacs, Chevys, BMW's, Corvettes. Also Jeeps, 
4WD's. Your area. Toll free 1-800-218-9000 Ext. 


| A-6586 for current listings. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 


AVIATION 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
| Engines. Catalog $5.00. Arrowprop, 610P, 


OK 74855 


een $249 | VORTECH, inc. 
DU aa PO Box SIT 
rolsion, MD. 21047 


FRE 24-hr. Orderline: (8) 


AVIATION INSIGHT examines industry, pilot 
mechanic certification, employment. Send 
SASE to A.I.P., 7010 Porterfield, Charlotte, NC 
28226. 


AVIATION 


tse- 


World's safestisimplest aircraft 
chute-wing. no stall/spin, 
ses only two hand controls. 
Learn to fly in just two hours 
$5 Info. $20 Info/Video 
Check/MC/VISA 
Call: (713) 595-FLYR 
Para-Flyer. Inc. 
3510 County Rd. 63 
Rosharon, ТХ 77583 |. 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Вох 
33525, Seattle, WA 98133, 800-342-1871 E- 
mail homebrew @ aa.net 


Flyer™ 


А 


No license required 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


BREW AMERICAN STYLE BEER AND BUILD 
YOUR OWN BREWING КІТ!! COMPLETE IN 
STRUCTIONAL BOOKLET. RECIPE AND Il 
LUSTRATIONS. ONLY $9.00. WILLIAMS, РОВ | 
31205, OMAHA, NE 68132 


FREE CATALOG. Brew Quality Beer Yoursell | 
Easily. Call WindRiver Brewing: 1-800-266-4677 
Anytime. 

ee N 
Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712PS, Minneapolis, 
MN 55414, 800-234-0685. 


http;//www.brewguys.com Homebrewing Sup- 
pliers, On-line Recipies, CHAT, Messaging, 
Brew Help Live, catalog. REW-GUYS 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HE H 


ANCIENT HERBAL recipe for better health. 
Send $3.00 for complete info. pack. Andre, 497 
Georgetown, Canton, MI 48188 1 


FOOTFLOSS- IT'S NEW & WORKS 
Safely cleans between toes! Send $4.99/set. 
Box 520, Pelham, NH 03076. 


REDUCE CHOLESTEROL IN JUST 30 DAYS! | 
New program could save your life! Send $19.9: 
Park Lane Trading, 13835 Paseo Cevera, San 
Diego, CA 92129. 


р 
PO Вох 145 » Dept S$ а. 
(Long Green, мо 21092 EF (410)836-6824 EE 


SHAKLEE Nutritional Supplements. Catalog- 
$3.00. RPG Group, P.O. Box 190685, Little- 
Rock, AR 72219. 


BACKPACK POWERED PARACHUTES and 
certified training. Call PARABORNE AVIATION 
toll-free today! 1-888-636-9111. 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


FUN! PROFIT! Aviation "Pioneers" needed. 
Opportunities unlimited book. Free brochure, or 
send $19.95 today. Satistaction Guaranteed. 
Lee J. Stangel, 1528(301PS) S. Koeller, Os- 
hkosh, WI 54901. 


BUILD and FLY this 
inexpensive safe, simple, fun 
aircraft in a week. Takes off from 
level ground unassisted in a few 
steps. No licensing required. Fits 
in car trunk or take it on an 
airline. Complete detailed 
informative book with sources 
for aircraft, kits, parts... even 
plans to build your own. Now 
only! $19.95 at: EASYUP 
1089 Medford center $244sd 
Medford OR 97504 USA. 
Check us on the Web at 

J| http://www.wave.net/easyup/ 


BACKPACK 
IT 


Waterwise Purifiers... homemade distilled 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 4 


BOATS & EQUIPMENT H 


BOAT KITS -- PLANS -- PATTERNS ~- EPOXY 
~ FIBERGLASS -- SUPPLIES -- All Types, All 
Sizes. HUGE CATALOG -- $3.00. ($5.00 Prior- 
йу) — BOOK "Boatbuilding LAPIS, 
CRAFT, 16-7 Aqualane, Tonawanda, 

4 


14150. (716)873-2640. 

BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Вох 1804/PS7,_ 
9152 Rosecrans, Bellflower, CA 90707-1804. 
310-630-6258. 


BOOKS/PUBLICATIONS 


ч 
Six Historic House Prints. $6.50 postpaid. Cas- 
swell Associates, Box 14534, Pittsburgh, PA 
15234. * 


SNOOPS. GET INFO ON ANYONE! BOOK: 
$20. PO Box 1079, Southport, CT 06490. | 
| 
Work For Yourself! We wrote the book оп 
homebased business! Free info! SAM Enter- | 
prises, Box 73896, Elmhurst, NY 11373. 


5 эт 


BUSINESS OPPORTUNITIES 


$100,000 Yearly mailing 4 brochures daily. 
| Enclose 2 stamps. RR1/ Dare Brownwood, TX 
76801 


BUSINESS OPPORTUNITIES 


HUGE PROFITS. SIMPLE HOME BUSINESS. 
F.O.M., 2110 Route 70 East, Suite 113, Cherry 
Hill, NJ 08003. 


| $1,500/ THOUSAND Immediately. Stuffing En- 
Pvelopes. Free Supplies. Send S.AS.E: JH. 
Enterprises, Dept. PS3, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$1800 WEEKLY RECORDING VIDEOTAPES 

: At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Loma Square, 
}163В5Е, Birmingham, AL 35216 


JOIN HOME-WORKER'S ASSOCIATION — 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association- 
PS497, Alexandria Bay, New York 13607-0250 


#1 MONEY МАКЕН Spare Time! No selling! No 
Mhventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS37, 
| SW 5th Street, Grants Pass, OR 97526. 


LEARB TO SCULPT. SECRETS FROM MAS- 
TER SCULPTOR REVEALED ON VIDEO. 
SEND $25. ROBERT STEFFES, 3604 YOR- 
BALINDA, ROYAL OAK, МІ 48073. 
(810)549-2567. 


| $2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492, Recorded Details. 


EARN $60,000 YEARLY 


» 

| | Repairing (not replacing) stone dam- 
|| aged windshields and plate glass. 
| Learn how a 3 minute repair can ват 
1 you $1200/week! 


Wi CALL NOW! 
|| FREE REPORT! 


1-800-695-6224) 
| NVS/OPTIKLEER, LYNN, MASS. 01904 


‘Assemble products at home. 
Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


152000 weekly!... 
Free infopakl. 


$2,136,000 IN 6 MONTHS working only 20 
| minutes Чайу! Toll-Free recorded details: 
-657-3378 or (303)654-7115, 


40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, practical! Planter's, Box 681804, 
Franklin, TN 370681804 — htpj/ 
viww.mayhillpress.com 


$500 a day. Just mail two letters. Rush stamped 
addressed envelope. Colossal Box 040215-PS, 
Brooklyn, NY 11204. 


AMAZING WAYS TO MAKE MONEY. INFO 
PLUS SAMPLE. RUSH $2.00 S&H, Q«P, P.O. 
BOX 2573, DARIEN, IL 60561 


| AMERICA’S greatest environmental concern 
| has become the hottest income opportunity of 
the 90's!! Details 1-888-422-2288, 


CAREER BURNOUT? HOME HEALTH BUSI- 
NESS, SERIOUS INCOME, NO REJECTION, 
| FREE INFORMATION 1-800-353-3312. 


| Eam money at home! 250 moneymaking ideas 
revealed. Free details. K.P. Phair, POB 2982, 
Plattsburgh, NY 12901 


r 


e‏ ق 
FAMOUS MAILORDER MILLIONAIRE reveals‏ 
money-making secrets! Free exciting cassette‏ 

*Melvyn Powers, 12015 Sherman Rd., North 

Hollywood, CA 91605. 

http://www.mpowers.com. 


FINANCIAL INDEPENDENCE, HOME- 
| BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


“FREE DETAILS. WIN a HERITAGE Canadian 
Prairie Home & Acreage. Easy Contest 
W'-800-667-3369 


+ FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
hots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


Get rich in mailorder. Unlimited earnings poten- 
tial. Free information. Recorded message 
, (212)358-5021 


HOW-TO determine success/ failure potential - 
lany product. Free brochure, or send $19.95 
today. Satisfaction Guaranteed. Lee J. Stangel, 
1828(301PS2) S. Koeller, Oshkosh, WI 54901. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS497, 
Alexandria Bay, New York 13607-0127 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.350. 
Www.prostepinc.com 


MAKE FANTASTIC MONEY! START YOUR 
PERSONAL BUSINESS SPARE TIME INEX- 
PENSIVELY! ECONOMIC “SUCCESS 
GUIDE,” CAPABILITY TESTS, VALUEABLE 
BONUS. FREE DETAILS: BURGESS, 6 
ROCKPINE COURT, THE WOODLANDS, TX 
77381-2767. 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS! SONY QUALITY!!! 
SIMPLE!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
PHONE: 717-489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 


chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103га Ave. * Ft. Lauderdale, FL 33351 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-54. Seminary, MS 39479. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hil, 
СА 95037. 


Reclaim “Scrap Gold" From Old Computers/ 


Jewelry. Free Information. 24 Hours: 
(603)645-4776. 
STAY HOME! PROCESS MAIL! PAY 


WEEKLY! GUARANTEED! DETAILS: RUSH 
LONG S.A.S.E: MARKETING/PS, MAPLE 
GLEN, PA 19002-8009, 


WORK BY MAIL. Send $1.00 S/H to: INDEPEN- 
DENT PIECE/ WORK PROMOTIONS, 275 King 
St. East, (S27), Toronto, Ontario Canada MSA 
1K2 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 


BUSINESS SERVICES 


REACH 40 MILLION On The Internet With 


iMALL Classifieds! Free Details. Сай 


1-888-252-9702. 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500-900%... Echo, 
Box 739-C47, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-60: 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P. Big River, CA 92242 


ROUGH DIAMONDS- Cuttabies, Industriais, 
Specimens. Ali sizes and quantities. Member 
N.Y. Diamond Dealers Club inc. Kenneth 
Glasser, (702)880-9044. 


Start your own profitable import business. Free 
details: Faxback 703-736-1655, ext. 347. 
LSASE Oversaes Directories, 1518-161 “С” 
Street, Blaine, WA 98231-3969. 


CABLE EQUIPMENT 


BEST PRICING on 18" satellite TV systems for 
home and RV. DSS, DISH Network program- 
ming, multi-room viewing options, accessories. 
Call SKYVISION, 800-500-9264. 
wenw.skyvision.com 


$99.00 BLOWOUT. All Boss 2 Piece. Zenith, | 


Tocom, Jerrold. 5 Lot. Visa’ Mastercard 
1-800-219-8618. 


SUPER CABLE TV TURN-ON CHIPS fj 


‘+ Provides Full Service Activation — !| 
т" Excellent Instructions & Mustrains | 
1 Expert Designs * Easy installation ' 


iw (800) 806-1569 


NOW! 
BD Electronics. 
Converters, Descramblers, RF Testers. Call us 
last, and enjoy the savings! 1-800-484-1780 
Ext4705. 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards: from $5.00. 
Bulle ID Stoppers $9.95. Name brand des- 
cramblers from S139. External activators 
$125 00. MUCH MORE! DEALERS WANTED. 
189 ANYTIME 
CABLE BULLET “TERMINATOR/ 10. 
BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 


**-SUPER BUYS*** 


* Full 2 Year Warranty* 
*Tocom™ * Jerrold™ * Scientific Atlanta" * Pioneer 


“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 
SALES: au Ee Н TECH: i: 019) 935-4130 


NATIONAL ‘CABLE B BROKERS 
W. Jefferson St., Pl 1н 46: 


CABLE CONVERTERS, Test Chips. Money- 
Back Guarantee. 1 Year Warranty. 
JCB ELECTRONICS, 1-800-579-3285. 


CABLE EQUIPMENT 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS! 1-800-818-9103. 


CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.'S; CUBES; JERROLD; PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
RFT'S, PIO, AND MORE! ALL THE LATEST 
TECHNOLOGY. 1-800-671-0013. 


CABLE TV DESCRAMBLERS. CLIFFORD 
ELECTRONICS. CALL NOW TOLL FREE: 
888-298-0200. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 


models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 

CLEAR IMAGE HIGH- TECH VIDEO 


CLARIFIER. Removes all Video Copy Protec- 
tion. 1-800-495-6888. 


iCABLE TV! 


| CONVERTERS/DESCRAMBLERS | 


| BUY DIRECT FROM | 
| THE WHOLESALER | 


‘COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 
* 24 HOUR SHIPMENTS! 
1. ous DAY MONEY BACK GUARANTEE! | 
* QUANTITY DISCOUNTS! « DEALERS WANTED! 


| MASTERCARD • AMEX + VISA‘ COD. || 
1 1-800-800-0766 1 
1 KIMTRONICS, INC. | 


1 (NO FLORIDA SALES) | 
Have make and model number of equipment used m your area ready. 
| AN Shipping & Handing Fees at Customer's Expense. 
[L227 inpr helt ol sevice vil be dvd assistance, 


CD IS NOW SELLING CONVERTERS/ DES- 
CRAMBLERS DIRECT AT WHOLESALE 
PRICES. 30 DAY TRIAL. QUANTITY DIS- 
COUNTS. 1-800-842-9670. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


Cable Descramblers and Turn-on Chips. Pio- 
neer; Jerrold; Tocom; Zenith; Scientific Atlanta. 
Hudson Tech Inc: 1-800-577-5617 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389. 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www.scramblingnews.com 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


DESCRAMBLE CABLE WITH SIMPLE CIR- 
CUIT. EASY TO BUILD. COMPLETE UNIVER- 
SAL KIT WITH FREE BULLET BLOCKER. 
$20.00. 1-800-522-8053. 


^5 эт 
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CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
MON -FRI- 8AM-7PM - SAT 10M-2PM-EST. _ HTTP:/WWW.800-GOCABLE.COM 


VISUAL COMMUNICATIONS IN 


FOR CATALOG & ORDERS 1-800-GO-CABLE 


TECHNICAL SERVICE DEPT. 717-620-4363 SORRY NO PA SALES 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-876-6342 


hy rec From the Wholesaler, 
‘We wil MATCH or BEAT any Advertised. SAVE $SS 
* Tocom * Pioneer * Jerrold * Zenith * Century * Panasonic AND MORE 


Т YEAR GUARANTEE 
30 DAYS MONEY BACK 


RSP AND ASSOC. SUPER BLOWOUT CHIPS 
SALE!! ALL CHIPS $11.00- $18.00. NO MIN. 
NO CA. 1-510-278-3615. 


SHH.. BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblors. BUYER'S 
ASSOCIATES, 1-800-889-5139. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. BO- 
NUS! Outrageous Report showing how people 


steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-281-922-3512 Any Time! 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


"The Ultimate Cube!" External Test Activa- 
tors, for all brands, works everywhere. 
(718)768-4963. 


UNIVERSAL DESCRAMBLER. $129.95 « $5 
S/H. VISA MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-3017. 


60.00 


1 * 1 Year Warranty * 


314) 
WORKS ON ALI 


569-4027 
JERROLD SYSTEMS 


270 aol.com 


CABLE EQUIPMENT 


LOWER YOUR CABLE 
BILL NOW! 


"Converter Box Catalog 
Open Every Day! 
CHANNEL SURFERS © ig, 


THE CABLE STORE 


Cable TV Converters & Descramblers 


ABSOLUTELY THE 
LOWEST PRICES 


NOBODY BEAT US! 
All Brands * Money-Back Guarantee 


ө || HAMLINE 


‘JERROLD [rG 


ZENTH || Coar || PIONEER E 
| тосом || Еа J| SCIENTIFIC 
OAK SIGMA ATLANTA, [i 


VISA - MC - COD Im 


CATALOGS 


WHOLESALE CUBES AS LOW AS $35.00. 
800-763-7277 24 HR. 


Wholesale Unmodified SLOT. Tocom VIP $60. 
Zenith, 5503A, Oak. Jerrold DRZP $22, DPS 
$50. Visa 1-800- 500-9825. 


ges 


3O DAY TRIAL 


* TV Cable Converters 
* *Full Viewing" 


* Descramblers 


CALL NOW! 


ADVANCED JCIENCEJ 
"25th Century Technology Today" 

Time Travel - invisibility - Levitation - 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
wisi! Catalogue $4.00 


РО. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs, Mc, Amex. 


| ooirvounscir f 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog: $5.00 — | 
P.E.E., 2720 Stemmons, Suite 711, Dallas, ТХУ 
75207. 


12 Hour Telephone Recorder 
Zy Pea tore ly | 


cassette deck plugs direct 
into telephone jack! Records! 


û singe cassette. Recording starts and] | 
stops automaticaly when phone is used 


$99.95 


М0-250 Tiny & Powerful Room Transmiter КИ 
[Micro Dot The size of a dime! Professional quaity] | 
(AD) була Gear торот ‘on ay FM raae | 
Upto 1/4 те. Snap technology 
for easy assembly highest power & 
moat tonetve ten 


SC-600 A 
= Heh quality B/W with 420 ines. ива | 
$180.05 еа © RCA jack output of audio and овор. 


M her we 1 800 594 1047 Ñ 


Seymor-Radix Inc. Box 166055-P Irvina.TX 75016. 


UNUSUAL PUBLICATIONS! Strange stuffl- 
Weird plans! FREE catalog 185« amazing pub- 
lications! Electromart, Вох 4-Р, Carthage, ТХ, 


75633-0004. У 
00 ROW AWAY THAT USED 
OPIER OR PRINTER CARTRID 

Do it yourself REFILL IT [canon comens | | 


it's easy 


SAVE OVER 75% 


Кз 
$1! 


MORÁCK س‎ 
INCORPORATED. Order or tomato 


COMPUTERS/SOFTWARE 


FREE CATALOG, IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


WORLD WIDE WEB 


START A BUSINESS ON THE INTERNET! 
HELPFUL GUIDE EXPLAINS HOW. SEND 
$5.00 TO NETBUX, PO BOX 3168, MUR- 
FREESBORO, TN 37133-3168. 


THE TOP 100 HACKERS WEBSITES! Plus 
some Newsgroups... $4.00 (refundable) Morris 
information Systems, P.O. Box 5586, Walnut 
Creek, CA 94596 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & more. Modified preprogrammed hand- 
held scanner receives all! A database of private. 
frequencies included. $199 + S/H. 6 Month 
Warranty. МС/ VISA COD. (314)569-4027. 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-А, Salt Lake 
City, UT 84152 (801)-487-3823 


TELEPHONE 
SURVEILLANCE DEVICE 
М/12 HR. RECORDER. 
Auer ey ваха a carn ам odor 
са 800.06.007 Tetons tuvelarce 
эмсе 19.05.12. (aperte 
VERY POWERFUL FM TRANSMITTER 
Tranent voce 19 ary FW ado up t 4m yt 
see Up 10 пое 119.085 12 
for commorerense Sû page catalog o! Micro varo 
VM Transmiter, Saver В Cou: 
Survetance and much more Send $300 
Cal 40-15-00 


USI CORP 


PO BoxPS2052 Melbourne FL 32902 
00'5 OK 


паж" 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera — 
wlaudio $199.00 • Hidden Video 

* Wireless Video • Electronic Kits | 

* Shotgun Mics * Vehicle Tracking , 

* Voice Changers * Bug / Phone Tap | 

Detectors +7 & 16 Hour Telephone y 

Recording Systems | 

* Locksmithing • And Much Моге!!! jr, 


Wholesale / Retail | 
FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


POBox 337, Buffalo NY 14226 (716) 691-3476. 


4 эт 


DO-IT-YOURSELF 


| ' AMAZING 


! Б S 
phone to monitor your premises, access 


10. 


E ТЕ СОҢ! Plans (tale to 
LÎ TELCONIO - Ready to Use 
Е X tended Play 

Же!ерһопе Taping System 
8 hrlape time TAPQOX - Ready to Use 


infinity Xmtr - Use any touchtone 


Ready to sg! 
Semen ec Pens 
PN65 - SUPER BRIGHT! 
15 mw equiv 2000 ft..$39.45 
* LAPN63 - ULTRA BRIGHT! 
30 mw equiv 3000 tt.. $79.45 
'@LAPNGSD - DELUXE, high end, metal writing pen with 


built-in laserpointer. Elegant styling wih standard refil. 
The Utimate Git „n $49.45 


[UE HYPNOSIS 
f 


Generate Highly Effective Stimuli that can induce 
hypnotic states, Place subjects "under" your control. 
Common sense & caution required. Battery operated 
[п includes 282 age book on naw onceng, 
Рх Hypnotizing System & Book 
НҮСОМ System Plans & Book 


Wf рар 

‘Sand or Fax Orders To: t PS9 
LIMITED. po Bo, 716, Amherst NH got 
[oren 80221-1705 инн} Ti HITT 


p] We sot LASERs lor experimen, ignt-shows, 
a industil applications. Lom about 
wh our plans, books and В. 


CALL FOR YOUR FREE 
LASER CATALOG TODAY? 
(909) 276-0543 

720 FAX: (909) 278-4887 


EDUCATION & INSTRUCTION 


E A DETECTIVE. Complete Home Study 
raining. Free Detective Career КИ. 
600)742-9007-"H." 


ЕСОМЕ AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
ATLANTA, GEORGIA. 800-362-7070 


HTTP://WWW. PWEB.COM/MWK/MAIN. HTM} 


ЕСОМЕ A PROFESSIONAL LOCKSMITH. 

ME STUDY. FREE CAREER LITERATURE. 

P.C.D.l., ATLANTA, GEORGIA. 800-362-7070. 
ЕРТ. LKE109. 


ASINO RESEARCH TEAM discovers abso- 


Literature. HAS, PO Box K, Chester, VA 23831. 
(800)494-6775. 


EARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITER: 

JRE. GEORGIA. 
во 


PARALEGAL GRADED CURRICULUM. Ар- 
proved Home Study. Affordable and Compre- 
ensive. 100 years of legal training, Free catalog 
(800-826-9228) Blackstone School of Law, P. 
Box 701449, Department PS, Dallas, TX 75370 
Бох 701449, Department PS, Dallas, 1270970: 


PRIVATE INVESTIGATION TRAINING! Big in- 
ome! Own Boss! FREE Information. Probe, 

О. Box(PS) CA 
(90213-2133 


2133, Beverly Hills, 


[UNIVERSITY DEGREES WITHOUT CLASSES. 
[Bachelors, Masters, Doctorates. Accredited, 
|nexpensive, convenient Free brochure. 
[BEARS' GUIDE, 6923-PS Stockton Ave., El 
[Cerrito. СА 94530. 800-835-8535. 


ELECTRIC VEHICLES 


ELECTRIC ASSISTED BIKES. Kits $159.00 + 
707-765-6992. 
(www.men.org/a/or 


&EQUIPMENT 


ELECTRONIC Project Kits. 1-888-GO-4-KITS. 
www.okits.com 

QUALITY KITS, 292 Queen St, Kingston, On- 
tario K7K 188. 


. BIOLOGICAL HAMMING» 


ift at 1-800-THEORI-S or 


Conto Edward Vandegrift 
11759 San Vicente Bid, Los Angeles, СА 90049 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(9196796600. — ____ 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS АТ НОМЕ. TOLL FREE 
1-800-467-5566, EXT. 8068. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext 
B-20025. 


EYE CARE 


NEARSIGHTEDNESS CURE! Radical, new, 
breakthrough, easy, logical, self-method. Free 
brochure: (403568-2137. 


20/20 WITHOUT GLASSES! Sale, rapid, non- 
Surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 

http://www. visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


DEBT CONSOLIDATION FREE! Cut payments 
up to 50%. Reduce interest. Stop collectors. 
Immediate Confidential Help. NCCS Nonprofit. 
1-800-955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. THOUSANDS OF SOURCES. 
CALL FREE. 1-800-338-4398. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 М. University Drive, #303, 
Tamarac, FL 33321. 


FINANCIA 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


NO QUALIFYING! NO DOWN! Anyone can buy 
property. Guaranteed! Details. CRMI, 8466 М. 
Lockwood Ridge, #247-P, Sarasota, FL 34243. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


SAVE BIG MONEY...Increase your saving dol- 
lars, in the bank! Information fetter $6. Send to: 
FIRST CHOICE, #215, 968 ADMIRAL CAL- 
LAGHAN LANE, VALLEJO, CA 94591 


VISA/ MASTERCARD! Trouble obtaining them? 
Free information, 24 hours. Cal Now! 
1-800-723-3355. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY] 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 

PATENT EXPERIENCE | 
U.S. & FOREIGN PATENTS | 
PATENT AND DEVELOP IDEAS WITH =] 
THE EXPERIENCE OF AN EXPEF 
FREE 228 PAGE BROCHUI 
CONFIDENTIAL ADVICE AND FORMS. 


PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks | 
Associates located near Patent Office | 
CREDIT CARDS ACCEPTED * 24 HOURS/DAY 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY. 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-7773 | 

International Phone/Fax 516-692-2795 | 
Internet-http;// invention.com 
E-Mail: patent @ genie.com 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers complete product development 
and patenting services using proven methods. 
‘Success stories available... 1-800-677-6382 or 
http://www.inventegrationworks.com/ 


#1 INVENTOR'S CHOICE. Renowned Experts 
Are Ready To Help You Decide What To Do 
With Your IDEA! Patents, Business Plans, 
Marketing, Prototypes, SEED CAPITAL! Step- 
By-Step Guidance From Invention To Market 
Pay Only For The Services You Select From 
Reputable, National Speakers and 

Experts. (888)528-6249 For Free Brochure and 
Consultation. 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP://WWW.PTO-AG.COM 


Do you have a great Idea? Ask us! We have 
evaluated over 11,000 inventions and advised 
investors for over 20 years. For your free 
inventors kit call the innovation Center- 
1-800-265-4559 


PROTECT YOUR 
INVENTION 


The Law Firm of Goldstein & Associates 


+ Affordable and thorough Patent and 
Trademark searches performed at the 
United States Patent Office 


+ Patent & Trademark applications 
prepared & filed by experienced attorneys 


FREE CONSULTATION-call for 
appointment 


Call for a FREE color brochure 


New York * San Francisco 
Beverly Hills + Washington, D.C. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr. 
1-800-838-8808. 


Inventions, ideas, new products! Presentation. 
to industry/ exhibition at national innovation 
exposition, Patent services. 1-800-288-IDEA 


INVENTION TECHNOLOGY. 1-800-841-1708. 
Help available. Patent pending, thirty days guar- 
anteed. Prototyping/ Marketing 


INVENTORS. *URGENT MESSAGE’ FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION, FREE INFORMATION: 
1-800-846-3221 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


NEW IDEA? HIGHLY EFFECTIVE Low Cost 
patenting/ presenting to industry. Free advice. 
Phase2, 1-800-446-4264. 


Have a Bright Idea? 


Now OWN IT for only $89 
emai P< By Gene Scott, 


* Provides “patent 
pending" status 


eed Patent Agent 
"under Cnaimian ol INVENTORS FORUM 
* Easy, quick to do 

* Avoids attorney fees 


e 
* Filing fee only $75 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502. 


BILLIONS 
CALL (24 


HOW TO EARN 18%+, GUARANTEED. FREE 
DETAILS: ROBIN, 24345 HARPER, ST. 
CLAIR SHORES, Mi 48080 


Do-It-Yourself ACTION КІТ" 
Provisional Patent Application 
(Congress? June'95 simplified application) 
Kit incs. Video, Workbook, Examples and Forms 
Patent Law & Venture Group 
1-800-7-4-PATENT * 1-800-747-2836 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates, 1-800-546-2649 


QUALITY; Confidentiality, AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Ketllestrings. 1-800-966-7577. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. John 
Maier, lll, 326 Wall Street, Kingston, NY 12401 
1-800-230-9496, 914-340-0010. РАХ: 
914-340-0099. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 
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GARDEN/LAWN CARE 


HOT NEW PRODUCT FOR YOUR SPRINKLER 
SYSTEM. MOISTURE SENSOR CONTROLS 
VALVE AND SAVES UP TO 60% IN WATER 
USE AND SAVES MONEY. $49 PER ZONE, 
MONEY BACK GUARANTEE. FREE INFOR- 
MATION. 800-366-5325. 


GOVERNMENT SURPLUS 


UPDATED BOOK GOVERNMENT seized cars, 
trucks, boats, computers... Buy dirt cheap! 


(212)722-6394, ext. 282. 24 hrs recorded in- 
formation. 


HAIR CARE 


ARE YOU LOSING YOUR HAIR? Tight, itchy, 
oily scalp? 120 PAGE BOOK shares proven 
program. "Hair Today, Not Gone Tomorrow" 
$10.95, $3 s/h. Money back guarantee. Health 
Intelligence, 76 N.Maple, Suite  338N, 
Ridgewood, NJ 07450. Info (201)689-6890. 


Charge orders (800)850-3979. 


HEARING AIDS 


Hearing Alds. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


Sound Advantage 


HEAR WHAT 
YOU'VE BEEN 
MISSING 


Free Info 1-800-533-3277 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


3» 


°45 Day Trial eHuge Savings 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING; 
201R31 Ohlo St., 
Brookport, IL 62910 


ВТЕ 


NEARLY FREE VIDEO. Learn why you hear but 
don't understand, Video explains hearing and 
hearing aids and a new way to get the right 
hearing aids without leaving your home. $5.95 
shipping) handling. Ethical Hearing Instruments. 
800-875-6864. 


HOME IMPROVEMENT 


No Distri ip Fees 
Custom Homes Are Our 
Specialty 


8"x 3 1/2 C-Channel 
Red Iron Main Frames 


Steel Structures, Inc 


Texas Tennessee 
702 int 10690 Go. e 91 
76706 35958 
813-662-3099. 205-495-2758 
|817-662-5511 fax 205-495-9119 
Celebrating 11 Years Of 
Mamdaciuring Home Kits 


HYPNOTISM 


FREE HYPNOSIS REPORT! WRITE: JKL, 384 
PENOBSCOT BUILDING, DETROIT, М! 
48226-5 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
айу rates, requirements. 1-800-537-1133, 
Kessler Sales Corporation, C-7-IW-7, Fremont, 
Ohio 43420. 


WE PAY 555$ FOR NEW IDEAS 
Seeking New Ideas For Marketing To Industry. 
RISK-FREE. 

1-800-797-IDEA. 


New ideas Corporation, 


-KITES 


FREE COLOR CATALOG N 

Choose from over 200 kites. 

Many unusual & innovative designs. 

Call or write for your catalog today! Wa 
І Into The Wind e (воо! 54-034 | 

1408-Р Peart St., Boulder, CO 80302 
Anm ee ee = = — 


LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MATTRESSES 


NEW, BEST BACK SUPPORT, Lowest Pres- 
sures, Patented Swedish- Foam Leverspring 
Mattress. FREE Sample. Also: Airbeds, Water- 
beds, Adjustable Beds. WWW.STROBEL.COM, 
1-800-457-6442, 


MILITARY SURPLUS 


WORLD'S LARGEST MARKETPLACE: JEEPS, 
4x4, TANKS. 96 PAGES ADS, ARTICLES, 
HOW-TO. SIX ISSUES $18. SAMPLE $5. MILI- 
TARY VEHICLES MAGAZINE, 12-P4 INDIAN- 
HEAD, MORRISTOWN, NJ 07960. 


MISCELLANEOUS 


MEN'S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
High quality « 160 styles * Free catalog 


1-800-992-WIDE 
HITCHCOCK SHOES, INC. 
Dept. 46D Hingham, MA 02043 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
‘sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxi- 
багу Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors, Free 
Brochure, 406-245-5380 


NEW PRODUCTS 


Build It Yourselt 
Front End. 
Loader 


CAD 
LOADE 


PO. Box 608, Dept. S - Dalevil. VA 24083 1-800-817-5267 


OF INTEREST TO ALL 


GROW TALLER!! Results Are Astonishing. Re- 
port and Order form $4.95. SHARP LABS, 100 
New State Hgwy, Suite 292, Raynham, MA 
02767 


THE UFO LAW 
Federal Law Forbids Contact With ET's. Copy Of 
This Law and Review- $5.00. Send Check/M.O. 
To: К.А.Н., PO Box 3531, Santa Cruz, CA 
95063-3531 


WIN 2-5 CASH WEEKLY. HIT LOTTERY. 
770-339-7526. WINNER BOX 1107, 
SUWANEE.GA 30174-0962 


PLANS/KITS/BLUEPRINTS 


ACCELEROMETERS! Lear, Explore, Experi- 
ment with Microelectromechanical Technol- 
ogy. $2 for more info, $10 for schematic and 
software for PC interface. PROJECTA, Box 366, 
Troy, NY 12181. 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour 
1-800-733-7107. 


Video - Natural Spaces 


E SS ° ere лок 


Monolithic Dome” (800)608-0001 


PLANS/KITS/BLUEPRINTS 


UNDERGROUND HOUSES! Stock plang 
available from 2 books. $40 featured 15 times 
POPULAR SCIENCE. By award winning 
chitect, Charles Woods, Mastercard/Visal 
4 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, cot 
ors. For casting, embedding, coating, ЕГ 


sing, repairing and reproducing with our M 
Making Supplies. Catalog $3.00 refundable; 
CASTOLITE, Dept. 97D/PS, 4915 Dean, Wood] 
stock, IL 60098. 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcratt, Воҳ 
17000(V96), Memphis, TN 38187-1000. 


Bailout properties. Low Down. Fantastic’ a 
ings. Call 1-800-513-4343 Ext, H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $: 
monthly. 4602 Ethel Ave., Sherman Oaks, С) 


91423 1 


20-160 acre claim program stil available, get yours tor 
$20 government fee, in AK, AZ, AR, СА, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For completa, step-by-step. 
package including maps, telephone helpline, ling. 
forms, eic. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Pon 
Angeles, WA 98362-0336 (this is not Homesteading, 
(fs much easier and only costs $1. por acro). 


GOVERNMENT LAND now available for дагу 
Up to 160 acres/person. Free recorded ти 
sage. (707) 448-1887. (4JG6) 


GOV'T FORECLOSED HOMES FROM pennies! 
оп $1. Delinquent. Tax, Repo's, REO's. Your 
area. Toll free 1-800-218-9000 Ext. Н-6586 for 
current listings 


Guarantee. Warranty Deed. Guaranteed Access. 
Cali today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main • Dept PS, P O Box 1153 
Bozeman, MT 59771-1153 « (406) 586-8088 


Call Toll Free: 1-800-682-8088 


LET THE GOVERNMENT PAY for your new 
existing home. Over 100 different program: 
available. Free recorded ^ message. 
707- 118. (8JG6). 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWAR 
WORLDWIDE. VOICEMAIL. МАКРО 
2421PS Pratt, Chicago, illinois 6064: 
773-764-0100, 800-890-3199 
http:/www.netcom.corn/~mailpost 


ROBOTICS 


(Request дий FREE CATALI 
ШШШ -cobotstpre.com 


5 эт 


RUBBER STAMPS 


Order "CUSTOM MADE" 


СИ RUBBER STAMPS 


Le o URTO AUNES only SDS 


Max 30 влез ре ine 


NY ones tax ene de aged taraa] 

T THOUSANDS OF SATISFIED CUSTOMERS! 

FAST SERVICE - Your Order Shipped in 5 Days! 
QUALITY Stamp Mfg Box 35514-5 T 7 


CATALOG. World's Best Selection List- 


ing Books, Videos, Software On Satellite TV. 
(800)483-2423, 


NEW TECHNOLOGY delivers FREE audio and 
video on DISH NETWORK. Send $20 to: New 
Technology, PO Box 15, Homer City, PA 15748. 
1 year guarantee. $20 refund with order. 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes needed. Also DSS 
TEST CARD information. Details. 


4-800-211-5635. 

SATELLITE TELEVISION PAYS! Minidish 
sales force needed, STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


E 


RUNNING STRONG! 
Free Buyer's Guide э“ 
BEST VALUES ON... 

* Receivers, including АРТУ 
* Dish Movers & LNB's, all kinds 
* Tune-up Kits, Tools & Ports 


www.skyvision.com 


WSkyvision 


SATELLITE TV 


SATELLITE MINI-DISH $99.00. Plus $300 
Programming. LOWEST PRICE ANYWHERE. 
Considerably Better Than Cable. 
1-800-244-0209. 


SOUND for VIDEOCYPHER-II and plus. Free 
details. SASE: NASSIRIAN, Box 382-S, Rio 
Linda, CA 95673. 


SCIENCE & CHEMISTRY 


Build your own Rockets and Motors. 30,000 FT/ 
2,000 LB THRUST. Information Packet: $3.00. 
U.P.T., 1085 Darnell Rd., Jefferson, GA 30549. 


FLY WHAT YOU CAN'T BUY! Free Catalog of 
Rocket Engine Blueprints. Digatek, Suite 105D, 
2723 West Butler Drive, Phoenix, AZ 85051 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 

CATALOG $5.00. ADVANCE SCIENTIFIC, 
2345 S.W. 34TH STREET, FORT LAUDER- 
DALE, FL 33312. (954)327-0900 
hitp:/www.advance-scientific.com 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southem Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL, 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $200. PYROTEK, P.O. BOX 1, 
CATASAUQUA. PA 18032. (717)256-3087. 


Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
Р.О. Box 1733, Summerville, SC 29483 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic. 
approvals!! NeoTrends, 5097, Box 982F, To- 
ronto, Canada MAY2NO. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


STAMP COLLECTING 


FREE WORLDWIDE PACKET. COLORFUL, 
EXCITING PENNY APPROVALS. FROEH- 
LICH, BOX 1778, PINERIVER, WI 54965. 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249, 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable), 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


WATER PURIFICATION 


ELECTRONIC POOL WATER PURIFIER. VIR- 
TUALLY ELIMINATE POOL CHEMICALS. 
CHLORINE-FREE SWIMMING FROM $399. 
CALL SAE, 1-800-225-0119. 


Home Appliance 
Purifies Your Tap Water 


R | Free Catalog 1-800-874-9028 
| Waterwise" Inc 
юв 45984 Center Hill FL 33514-0459 


Wood Chippers/ Shredders, Stump Grinders. 
Аво In PTO. Literature Kit #15-18. 


1-800-267-9450, 


«Тһе quality you want 
Prices you can afori 


For Free Machine Tool Catalog & Info 
Blue Ridge Machinery & Tools. 


fo ox 536-PS Hurricane WV 25526 
"Your. te Machine Shop Si E 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect lor seplics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Sitame ORDER LINE 800-880-MMDS 
cde ts CATALOG (INFO 602-947-7700 
"|" FAX LINE 602-947-7799 


aram 
FREE SHIPPING Visa MIC + Amx Disc COD: 


ty Pricing 


Popular Science reserves the right to 
refuse any advertising order. Only 
publication of an advertisement shall 
constitute final acceptance of an 
order. Publication does not 
constitute agreement for 
continued publication. All orders аге 
subject to the applicable rate card, 
copies of which are available upon 
written request sent to the address 
provided. 


an 


POPULAR SCIENCE DIRECT ORDER FORM 


$13.85 PER WORD - 12 word minimum 
LD FACE CAPS - add $1.00 a word 


GREY BACKGROUND - $35.00 


American Express or Discover account 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as 
SEVEN words. Р.О. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO 
words. YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. TERMS: Payment with order or charge your VISA, MasterCard, 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016, OR CALL 1-800-445-2714 


Remittance of $ 
CHARGE to: 


is enclosed to cover. 


insertion(s) in the 
Exp. Date 


issue(s). 


Heading my ad should be under: 


YOUR NAME. 


FIRM 


ADDRESS. 


CITY. 


STATE 


DATE. 


YOUR SIGNATURE. 


(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 
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LOOKING BACK 


EDITED BY BOB SILLERY 


PoPULAR Science warned of the deadly toll possible 


in the first flush of unrestricted driving. Following up 


to Drive and " {һе editors next 
to make it safer. Among 
the suggestions: d for better 


style safety belts, and full- 


Crash Landing 
in a Pool 


ETT] NAVAL FLIERS always face 
ШШШ] the danger of a crash land- 
ing at sea, so they are now being 
trained beforehand, in the safety 
of a swimming pool, to escape 
from their sinking plane. When 
"Dilbert Dunker" crashes into the 
water, the men must get out of their safety harness and free 
their emergency equipment.—April 1947 


Establishment of the Nobel Prize 


ALFRED NOBEL, the inventor of the application of dy- 
namite, left a bequest for the institution of five equal 
prizes to be awarded yearly to the persons who shall have made 


the most important discoveries or inventions; who shall have network by 
produced the most important work in the domain of letters; 1920, Mitchell 
and who shall have exerted the best action for the fraternity noted, while 
of peoples, for the diminution of permanent armies, America had 
and for the formation or spreading of peace con- not a single 
gresses.—April 1897 passenger 

The Nobel Prizes were first awarded in 1901. Among 
the winners was Wilhelm Roentgen, for his 1 
discovery of the X ray. з= enims ftii 

7 mæ Тһе Orbiting Ferry 


AFTER A PRESIDENTIAL order for NASA to proceed “at once” 
ШИ] in developing a space shuttle, Poputar Science speculated 
that the nation's first space ferry might be as little as six years ı 


(4 away. Design plans called for the shuttle 
П to ride piggyback оп the fuel tank, flanked 
by boosters. All would be jettisoned in 
Г flight.—April 1972 
The first manned space shuttle test flight began on 
April 12, 1981. Two days later, the Columbia became 
the first spacecraft to land on a runway like an airplane. 


What's the Ma 


with American Flying? 


“WE AMERICANS in- 
ШЫГ] vented the airplane. 
With a marvelous spurt, we 
built nearly 16,000 airplanes 
in 18 war months. And 
today we have nearly killed 
this epochal industry that 
our own genius created," 
wrote Brig. Gen. William 
"Billy" Mitchell, Assis- 
tant Chief of the Army Air 
Service, in a bylined 
POPULAR SCIENCE arti- 
cle. Europe al- 
ready had a 


Fuy (tp 


FLUSH DOOR? 
HANDLE 


| ON SEAT BACK 
| 


"CORNER POSTS MOVED. 
BACK FOR BETTER VISION 


airline in regular 
commercial operation 
between any two U.S. 
cities.—April 1922 
Billy Mitchell was an out- 
spoken advocate of air power 
and the creation of a sepa- 
rate aviation branch of the 
military. He warned of the 
peril of allowing other nations 
to outstrip the United States 
in the air, hypothesizing 
a Japanese aerial attack 
on Hawaii. His criticism 
, of what he termed the 
poor preparedness of 
the Air Service led 
to conviction on 
charges of insub- 
ordination, In 
1946, Congress 
posthumously 
awarded a special 
medal in his honor. 
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REARWINDOW,/ 


LARGE CRASH PAD 


вве the 
folks in the — — 


When you buy a paint that offers 15 year durability, 
one coat coverage and a satisfaction guarantee, all at 
* an affordable price, you're getting the royal treatment. 
Р Сой makes sense that Ace Brand Paints are now 


called Ace Royal Paints. Look for them at your 


local Ace Hardware today. «mh 


Ace is the Place on the Net @ www.acehardware.com 


OUR NEW CONVERSION VAN HAS 
A VORTEC ENGINE SO DURABLE 
IT CAN TAKE YOU UP TO 

100,000 MILES BEFORE ITS 
FIRST SCHEDULED TUNE-UP 


The new 1997 Chevy Van will have you 
wanting to pack and go right away because there's 


even more to like than the earlier model. Let's start 


with the engine. Whether your goal is to get to a 
particular place or enjoy the ride along the way, the 
power of Vortec engines is here to make sure it 
happens. Extended-life spark plugs help make each 
Vortec gasoline engine — the 4300 V6, 5000 V8 
and 5700 V8 — so durable it can go up to 100,000 
miles before its first scheduled tune-up? 


EXTENDED-LIFE COOLANT 

(5 YEARS/150,000 MILES). 

It comes with every Vortec engine and requires 
changing less often than most coolants 

But maintenance needs vary with different uses 
and driving conditions. Recommended engine 
coolant change is five years or 150,000 miles, 
whichever comes first. See your owner's 
manual for more details. 


THE NEW '37 
CHEVY VAN 


LARGE-CAPACITY, 31-GALLON FUEL 
TANK FOR FEWER FILL-UPS. 


We give you a larger fuel tank than the 
standard tank in our older body style. 
It's a 31-gallon tank, in fact. Which 
means you spend more time on the road 
and less downtime waiting in line at over- 
crowded gas stations. Chevy Van has an 
EPA estimated 15 mpg city and 19 mpg highway? 

In addition, the fuel filler is conveniently located on 
the left-hand side of the 1997 Chevy Van making 
it easier for the driver to access. 


RUGGED FULL-FRAME DESIGN FÜR 
SMOOTH RIDE AND STABLE HANDLING. 


There's a lot more going for the new 1997 

Chevy Van than just a great Vortec engine. Take its 
foundation, for example. We beefed up its structural 
support with a full-length steel-frame chassis design 
you'll enjoy when you're out taking in the sights. 
The more solid the foundation, the more your custom 
conversion van upfitter has to build on to give you 
what you want. Both the body and whatever you're 
carrying have more support than ever. Happy trails! 


CALL TOLL FREE 1-888-967-5826 
FOR THE REST OF THE STORY. 


c 


LIKE A ROCK 
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and automatic transmission on G1500/G2500 base m 
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